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ll'rof. 'Jlrs'dssi}, 

AUTHOR OF “ rOlSSOXS FOSSILES/’ member of the royal society, LONDON, OF 
THE INSTITUTE OF FRANCE, El’C. ETC. 

My Dear Sir : 

It is ^Yith great pleasare that I avail myself of your 
kind permission to dedicate to you this slight sketch of a 
Geological Map of a part of North America, and thus give 
to it the sanction of your extensive and profound knowl- 
edge in all the departments of Natural History. 

Perhaps you yet remember that my first geological work, 
on the Jura, was published under your auspices, and that 
at your special request the administration of the Garden 
of Plants intrusted to me the mineral and geological 
exploration of this part of the New World. Accustomed, 
from my first steps in science, to your learned counsels 
and your extreme kindness, you will find in the following 
pages ideas and observations you have frequently oominu- 
nicated to me in our conversations on the Geology of this 
country. Besides, we have traversed together the rivers 
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TO PROF. LOUIS AGASSIZ, 


and the great lakes of the West, sheltered beneath the 
same tent in those wild regions, as yet imexplored, and 
inhabited by the untamed child of the yirgin forest, the 
red warrior, the American man. 

These recollections of our journeyiiigs are here geologi- 
cally reviewed ; and I shall be veiy happy if their peru- 
sal recalls to you the pleasant days w^e have passed 
together, in studying the geological formations of North 
America. 

Believe me, dear sir, with great respect, 

Your affectionately attached friend, 
JULES MARCOU, 

Harrison Square, Hokchestee, 

Juyie, 1858 , 
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ITv'TRODUCTION. 


The Ainerican Continont^ the World of ColumbuSj of Cabot, 
of Oarticrj and ot\iBY iiavigatoi-s, is to the eye of a geologist more ancient 
than Europe* It had already nearly its present fornOj while Europe 
was buried beneath the ocean, and mostly only represented by some 
scattered islands, in the space from England and Spain up to the 
confines of Russian Asia. The places where now are situated the 
pities of Washington, Quebec, Neiv York, Boston, Cincinnati and St. 
Louis, had already emerged from tlie bosom of the ocean j while 
London, Paris, Brussels, Vienna and Berlin, remained buried for 
thousands of yeai's longer under the waters of the sea, which then 
washed the base of the rocks that at this day support the Capitol, the 
monuments of Wolfe and Montcalm, and the astronomical observatory 
of Cincinnati. 

At the period of the discovery of America, geology was not yet 
born ; the spirit that presides over the progress of modern science 
was hardly awakened, and it was not until three centuries after the 
celebrated discovery of the Genoese navigator that geology began to 
escape from the clouds of fiction and mythology, and to take her 
proper rank as an exact science between physics and zoology. 

The genius of Werner, of De Saussure, and of Cuvier, laid the 
foundations on W'hieh geology novr rests. Those illustrious pioneei^ 
first opened the paths ^yhich we now folloiv with so much ease j and if 
in our days we are able, so to speak, to rebuild the continents, by 
recognizing the epoch at which each of the chains of mountains and 
the basins that constitute them were formed, let us not forget the long 
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and difficult labors of our predecessors ; the painful liesitations. and 
the study necessary to overcouie tlieiiij before those masters of the 
scieneo could reconstruct the fauna and flora of tlie earlier ages of 
our plajiet. One of the most distinguished generals and military 
writei's of Franoe has defined the art of war as being “ the resume 
of all human knowledge; geology may w^itli equal justice be styled 
the epitome of physical and natural science. 

The first geological surveys in America were made from 1812 to 
181 65 by Lcsucur and Maclure. The latter published in 1817 a 
geological map of all the original states of the Union which were east 
of tlie Alleghany Mountains. In 1825, the ctdebrated and unfortunate 
Capt. John Franklin^ in company ivith John Richardsonj published a 
geological journal of his second land jonrnoy for tlie discovery of the 
north-west passage^ following the great lakes, and the rivers of tlio 
territory belonging to the Hudson’s Bay Company, In tlie same 
year a young lieutenant of the English royal navy, now" tlic learned 
hydrographer and geologist, Captain II. lY. Bay field , began his 
w’ork on the geological constitution of tlie basin of the St, Law'mice, 
— a work wliieh he has constantly pursued for twenty-seven years, 
and which is collected in a scries of very interesting ineinoirs, 
published in the Proceeding of the Historical Society of Quebec, and 
the Geological Society of London, 

Messrs, Conrad & Lea, celebrated conchologists of Pliihuielphia, 
published, 111 1831 ami 1833, an account of the numerous and 
interesting fossils which are found in the different sedimentary 
formations of America, Finally, Messrs. Jackson & Alger publi shell, 
in 1828, a geological description of Nova Scotia and the Bay of 
Fundy, with a map and sections, of great interest. 

Such, nearly, was the condition of geology in America when ^Ir. 
Murchison published in England his celebrated book entitled “ T/te 
Silurian St/slem,^^ This learned and elaborate work marks the 
commencement of a new era in those geological studies which relate 
to what had been called, until then, the Transition or Greywarcke 
formation. 

In 1835, a series of researches W"as commenced, which extended 
almost over the entire globe, in order to identify formations until 
then in a doubtful and uncertain stratigraphic position with those 
which Mr. ilurchison had described on the borders of Wales. These 
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Silurian, Devonian, and Carboniferous formations, were recognized 
successively in Ireland, Drance, Belgium, on the border’s of tlie 
lUiine, in Boliemia, Scandinavia, Bussia, Spain, and Morocco, 
America was not slow in profiting by the beautiful discovery that ^Ir, 
Murchison had placed before the eyes of the learned world : and in 
1835 iMr. Fcatlierstonhaugh recognized the Silurian ' system on the 
borders of Lake Michigan, and in Wisconsin, Troost, Vanuxem and 
Eaton, were also among the first to compare the American formations 
with those of Europe ; and laid the tme foundations on which all the 
geological maps and memoirs published on this side of the Atlantic, 
for sixteen years, have been constructed. 

Most of tlie state governments composing the American Union, and 
the federal government itself, recognizing the practical utility of 
geological maps and reports, made appropriations for tlie geological 
survey of the greater part of tlie country. The British Provinces 
followed this movement, and intrusted to men specially appointed the 
care of describing the rocks and minerals contained within their 
geographical limits. 

It Tvas soon found that the palaeozoic rocks, as defined by Murchison, 
composed the greater part of the geological formations of America ; 
that the carboniferous rocks, especially, were spread over a surface 
equal to England, France and Spain, united, and that the celebrated 
mines of the Ural Mountains were not only rivalled, but surptissed, 
by the copper mines of Lake Superior, the lead and iron ores of 
Wisconsin and Missouri, and, finally, by the golden placers of 
California and Oi*egon. As soon as the state geological reports were 
made public, several geologists wished to extend the geological map 
that Maclure had commenced in 1817 ; and notwithstanding the 
numberless difficulties inJierent in such a work, in a country so vast 
and still so difficult to explore, in 1842 a Geological Map of the 
States appeared, by Byt'em LawTenoe. This work had not 
the publicity which it deserved, and has remained confined to a small 
number of persons capable of appreciating it. 

A year later, in 1843, Mr. James Hall published in the fourth 
volume of the Geology of New York, a very interesting map, with 
many details, entitled Geological Map of the Middle and Western 
States. Then came Mr. Charles Lyell, who, in 1841 and 1842, 
collected all tiait had been published on America, made very judicious' 
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observations of his own on several parts of the tertiary rocks which 
are found in the Atlantic StateS; and published, in 1845, in his book 
entitled Travels in Nortk Amerimj a geological map of the United 
States and the British Provinces. This general map, which is the 
only one yet published, has rendered great service to the geology of 
this country j and has contributed more than any preceding work tc 
onr knowledge of the geological constitution of North America. 

Notwithstanding these mimerous w^orks, and the excellent classifi- 
cations and descriptions of the American paleozoic rocks^ the paralleh 
ism of these strata with those of Europe was still uncertain, when 
M. de Verneuil, in the year 1847, visited this country, ami 
succeeded in connecting them with the same rocks which Mr. Mur- 
chison and himself had classified in Germany, France, Scandinavia 
and Russia. M. de Venieuil published the results of his obsti pa- 
tions in a memoir inserted in the Enlletin of the Geological Society 
of France, which was translated and published in ^ilUman^s Amertcm} 
Journal of Sclence^ The different groups of paleozoic rocks are 
now positively distinguished, and connected with the great geological 
epochs recognised in Europe, 

In the geological map which accompanies this memoir I have 
adopted the divisions established by M- dc Venieuil, and consequently 
Mr. Murchison^s grouping of the palaeozoic rocks. By adopting tliese 
divisions, the geological map of America can be compared with tliat 
of England, published by Mnrohisonr with that of Gennany, by 
Murchison, De Yernenil and D'Archiac; with that of Russia and 
Scandinavia, by Murchison and De Verneuil \ and, finally, w ith that 
of Bohemia, published by Bar ran de. The advantage of comparison 
with so large a number of maps of other countries would have been a 
sufficient reason for adopting these divisions of the palaeozoic roelcs, 
even had I not also recogruzed the impossibility of exhibiting tbe 
numerous subdivisions introduced into these rock.s by the geologists 
who have published the geological surveys of New^ York, Pennsylva- 
nia and ^^irginia. In the first place, the scale of my map, although 
one third larger than that of Mr. Lyeli, is, nevertheless, too small to 
permit of a larger number of divisions ; and then, what name shall be 
chosen for these subdivisions'? Each geologist has given them a 
different name. For example, the Upper Slbirian has been called in 
the State of New York OuekkL Aledina^ Clinton^ Niagara^ Omn- 
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da^a. &C.J group ; in Pennsylvania and Virginiaj for7natlon IV^ V. 
and YI.j and also Levant series; in OliiOj Indiana and Kcntuekyj 
tlic name is cliff" Umestoiie ; in Tennessee j gra^ limes tone^ or Har- 
peth and Tcjinessee river group ; in Iowa and Wisconsin^ forma- 
lion ///j h aiid Cy of SL Peter's shell limes tonCj or upper 
mag7iesian limesfojie^ etc. 

This single example shows the difficulty of selecting one name 
among these various classifications; and furtherj certain geologists 
have given too many local names to the subdivisions, and have assigned 
them an importance, in the American series, far too great, in the 
observation of so vast an extent of country as the United States 
and the British Provinces. 

In a local study, as of the part or the whole of a State, the forma- 
tions can and ought to be subdivided, to render the study of details 
as complete as possible. The ease is not the same in a general study 
of a vast continent ; here the details disappeai' in the masses, and one 
general character must mark each formation ; without tins precaution, 
yon are overwhelmed in the details, which are as wearisome here as 
they are highly useful for a locality circumscribed and limited to a 
small field. 

In publishing this geological map of America, with an explanatory 
text, my object has been to recapitulate, very concisely, the numerous 
observations of the geologists who have studied America, and to 
present, as completely as possible, the results which have been attained 
in the study of its geological formations. Perhaps this task is beyond 
my ability. Nevertheless, I have carefully studied all tlie published 
documents,^ and even manuscript ones, which I have been able to 
procure, that relate to the subject ; and I have travelled for three 
years in various parts of America, to verify the descriptions and 
geological maps that have been published. Many of the American 
geologists have assisted me in these researches, and I am especially 
grateful to Messrs. Richard Brown, of Sydney (Capo Breton), J. 
W. Dawson, of Pictou, Charles T. Jackson, of Boston, James Hall, 
of Albany, Benjamin Silliman, Jr., of New Haven, J. F. Frazer, of 
Philadelphia, and R. P. Yandell, of Louisville. 

* See Et the end of the ineraoir the titles of the geological works I have consulted^ 
which present a hihliographic T?iew of American geology* 

2 ^ 



GENERAL SKETCH OF THE PHYSICAL FEATURES OF NOETH AMERICA. 

Before commencing a description of the geological stmetnre of 
America, I wish to saj a few words on the general form of this vast 
continent 

Bounded on the north by a series of islands and bays, whose num- 
ber and form have not yet been wholly ascertained, notwithstanding 
the intrepid labors of Parry, Ross, Franklin, Eicliardson, Back, Rae, 


entirely granitic, separates the hydrographic basins of these arctic regions 
from the regions of the south j the St. Lawrence, with its great lakes, 
washes the southern base of this system of mountains, which I shall 
call, after the example of the autlior of the History of Canada^ Mr. 
F. X. Gameau, the Lawrentme Mountmns. 


The general system of the Alleghanies runs from north-east to 
south-west, and comes in contact with the Lawrentine system,— not, 


in a line which, passing by Xew'foundland, would meet tlie coast of 


from the sources of the Mississippi, and Ohio to the Gulf of Mexico. 

Finally, the system of the Rocky Mountains, mainly running from 
south to north, bounds the southern hydrographic basin on the west, 
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and leads the waters of the Missouri, the Platte; the Arkansas, and 
the Eio Grande del NortCj into the Mexican gulf. 

Independently of the three great mountain chains just pointed outj 
the whole of the country comprised in this immense triangle is an 
elevated plain, often intersected hj deep ravines, which, after some 
undulations, gradually descends to the low and sandy coast, that forms 
the outline of the sea, from New York to ISIatamoras in Mexico. 
These undulations belong to two very different systems of hills : — The 
one that separates the waters of the basins of the Ohio nml the Mis- 
sissippi from the basins of Lake Jlicliigan and Lake Erie is formed of 
small hills belonging to the sedimentary rocks, which compose all the 
surrounding country, and wliicli have not been entirely carried away 
by the great denudation that swept the country at tlio time of the 
elevation of the Alleghanics. The other system of undulations is 
formed by three small masses of granite, that run parallel to each other 
from east to west, and were little islands in the primitive sea in which 
the pal£eo7.oic rocks were deposited. These primitive islets, of the same 
geological age as the Lawrentine JloiintainSj are found in the States 
of ilissouri, Arkansas and Texas, called by geographci’S the Ozark 
Mountains, and represented as in one line; in reality, this reprt^senta- 
tion is erroneous. They are in tliree parallel lines, and so distant as 
not to be properly considered as a chain of mountains, but as a system 
of lulls, which I shall designate by the name of the Ozaj^k ^jste7n. 

Tlie fundamental rocks of the Lawrentine, Rocky, Alleghany and 
Ozark Mountains arc composed of eruptive rocks, granitic, syenitic 
and porphyritic, forming the frame-work of plutonic origin which 
supports the basins of sedimentaiy rock that sur round them. The 
first sedimentary beds deposited after the crust of the earth had 
become solidified were submitted to various metainorpbic action by 
the often repeated injection of ignited mutter in a liquid state, and 
also by the high temperature that still prevailed at the surface, which 
caused much more numerous chemical combinations than those that 
take place in our day. Tliese first stratified rocks, thus modified, 
form gneiss, mica-schist, slate and marble, ^ — which have often been 
classed as particular and exceptional formations, such as the Cam- 
brian system of Mr. Sedgwick, in England, and the Tamnlc sysimi 
of Emmons, in America. These systems ought to disappear from 
geological classification, for they give two names to the metamorphic 
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rocks, of ^ih^ch tlicy arc integrant parts, in all regions ^irliere tlicse 
beds have been observed. Not wishing to consider more at length 
the metamorphic rocks^ before describing the beds in their normal 
condition, without alteration, I will begin hj studying the bands of 
sedimentary formation that sunonnd the groups of eruptive rocks, and 
wliich have not been influenced, in their lithological composition, by 
the action of heat. 

On looking at the map, the reader will perceive a band of Silurian 
rock, which we have distinguished in many places by two different 
shades of the same color, to mark the two great divisions of Upper and 
Lower Silurian which compose this formation. The insufficiency of 
geological explorations, and the want of published documentSj obliged 
us to omit this distinction in sevei'al portions of the map. It mil 
re<iuire many years to supply this want ; and, besides? it is sometimes 
inipossibie to unite the rocks of certain districts with these two great 
divisions? on account of the rarity of fossils i and tlie observer must 
be content with their synchronism with the general formation. 


LOWER SILURIAN, 

General Character.— The first strata are thick beds of very hard 
sandstone, rose -colored, or whitisli-gray. Then comes a series of 
strata of compact limestone, blue, often blackish, with quite numerous 
fossils, the whole surmounted by scliistosc, slaty clay, of a deep black 
or blue-gray color, 

Stjjionmia* 

State of New York. — - Potsdam sa?tdstonej eale if crons sandrockj 
Black River limestone l^eJiton limestone^ Utica slatCj 

Hudson River group . — Messrs. Emmons and Hall. 

Vermont. — Isle Ua Motte Uniesionc^ instead of Black River lime- 
stone ^ — the other divisions have the same names as in the State 
of New York.— Mr. Thompson, 

Lower Canada (District of Gasp6 and Quebec), — CongIome?'aie lime^ 
stone^ Pourettels sa7idstonej G? aptolite schis£^—^h\ Logan. 
Upper Canada and District of Montreal (Lower Canada). — The same 
names of subdivisions as in the State of New York. 
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New Jersey j Pennsylvania and Virginia, — Formailon /, II. and 
IIL^ or Primal and Mafmal series. — Messrs. W. B, and 
II. D. Rogers, 

Ohio and Indiana. — Bltm Ummione. — Messrs, Locke and Owen, 
Tennessee.— Stone River gronp and Nashville group, — Mr. 
Saffi^rd, 

Wisconsin j Minnesota and Iowa.- — Formation 1, h, d^ or 
lower sandstone ; Formation 2j or lower magnesian 

limestone,, including the Galena limestone; Formation 3, 
a, or part of SL Peler^s shell limestone. — Mr. D. D. Owen. 

In most of the localities where the Lo wer Silurian strata are observed, 
they may be separated into three distinct divisions^ wliicli are found - 
constantly with the same characteristics throughout the band of Silu- 
rian rocks which accompany the Lawrentine Mountains and the Alle- 
ghanies. The first of these divisions, which I shall call the Potsd^im 
formalion. is a very hard sandstone, of subcrystalline texture and very 
diffuse stratification. There are in it very few fossils, at least as to 
variety of species ; the most characteristic are the Lingula, and the 
Obolns or UnguUtes. The Lingida antkpia (Hall, PI. I, fig, 1) 
is a species of Brachiopod Mollusk, which is often found In great 
numbers in these first strata of Silurian, It is found in New York, 
Micliigan and Wisconsin. This sandstone is sometimes calcareous, 
and then it is distinguished from Potsdam sandstone by the special 
mime of calciferous sandrock. Its thickness varies with the different 
localities in which it is found, and depends on the more or less hori- 
zontal position of the bed ; nevertheless it may be said to vary from 
five hundred to two thousand feet. 

These Lower Silurian strata of America have many analogies with 
the same Silurian strata in Russia and Scandinavia, where the 
UnguUte grit of the environs of St. Petersburg presents the same 
structure, the same fossils, and the same stratigraphic position. Of 
great extent in Canada, at Montmorency Falls; in the State of New 
York, at Potsdam; in New Jersey, Pennsylvania, Virginia, North 
Carolina and Georgia ; it has not been discovered in Ohio, nor Ten- 
nessee, where, however, the two other divisions of Lower Silurian are 
found. Mr, I), D, Owen has shown it to be of a considerable depth 
in the west of Wisconsin, where it pi’esents a larger number of Lin-- 
gula and Orhienla than in any other part of America. Mr, Owen 
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describes it under the name of lower sandslone of the Zipper Mfs- 
sissippL In Canada this sandstone is observed to prevail on the 
borders of the Ottawa^ of the Two Mountains Riverj of the St. Law- 
rence (Thousand Islands) j near Lake Simeoe; on the Esoanaba River, 
near Lake Michigan j and at Janesville, near Milwaukie* Several 
geologists regard the sandstone of Lake Superior as belonging to this ^ 
Lower Silurian ; but we think they are in error, as we shall endeavor 
to demonstrate in describing the New Red Sajuhione and the Sys- 
tems of Mountains. 

The second division is composed chiefly of blue limestones, with 
intei'Calation of clay of the same color. These limestones have been 
'divided into two parts by the authors of the Geological Savvey of 
New Itork^ who have called the lower part Rlack River groups and 
the upper Trenton limestone. Eor the sake of conciseness, I shall 
reckon these subdivisions under the second division of the Lower 
Silurian, or Trenton formation. It is in this division that for the 
first time is presented a complete fauna^ representing the first degree 
of the biologic development of our planet. The first division of the 
Lower Silurian offers only a few species of animals, rarely to be found, 
and mostly in a bad state of preservation j while this second division 
shows at once an immense development of Crustacea, mollusks and 
polyps. Mr. »James Hall describes two hundred and ninety-five 
species belonging to tliis division, in his valuable work, The Paleon- 
tology of New Yo?'k. This number will certainly be increased by 
researches made in other parts of America, and even in the State of 
New York itself. We will cite here only the most characteristic 
species, and those which are found in the same geognostic horizon in 
Europe. Such are, 

Illremis crassicanda^ Wahl. (PL I. fig. 2.) — A kind of Trilobite 
'which is found in Canada, New Y^ork, Vermont, Pennsylvania, Vir- 
ginia and TennesseOj and occupies the same relative place in England^ 
Eranee, Sweden and Russia. 

Orikoce7'ati£es comtmmis^ (PL I. fig, 3,) — One of the 

most characteristic spocies of ecphalopods of the Lower Silurian beds 
of Russia and Sweden. This species is common in New Y^ork. Penn- 
sylvania, Canada, the Mingan Islands, on the coast of Labrador, and 
in Newfoundland, near the Straits of Belle Isle. 

Rellerophon hilohaiu&^ Murch. (PL I. fig. 4.) — A species of 
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Gasteropodj very abundant at Trenton Ealls and in many other parts 
of the State of New York ; it is found also in Canada, Ohio, Wis- 
consin, in England, and at Christiana, Nortvay. 

^^pinfer lynx^ Eiehw. (PI. I. fig, 5 and 5 a.) — Is a Brachiopod 
Mollusk, one of the most common in America, as well as in Eui'ope ; 
it is found from Newfoundland to Tennessee, and on the Upper 
Mississippi, 

The Orlhis testudlnaria and Verneulli, Dalin. (PI. L fig. 6 
and 6 a, fig. T, ) — ^ Species of Brachiopods, related to the Spirifer, are 
two fossils winch are found equally in Europe and America, 

Lastly, the Cfia^teles petropoUtctim^y Pand. (PL I. fig. Sand 8 a.) 
— Is one of the most charaetcristie and most numerous polyps of the 
second division of the Lower Silurian, It is found from Newfound- 
land to Tennessee and Alabama ; in Arkansas and Minnesota, In 
Europe it is very common in the environs of St. Petcrshiirgli and of 
Christiana (Norway), 

This second division of Lower Silurian is more easily recognized 
than are the two othei's, on account of the large number of fosrsils it 
contains, and the considerable depth it presents in some places, — it 
being from four to five thousand feet in Pennsylvania. It has been 
indicated in a great many points in the United States and the British 
Provinces. Kecognized by Bayfield at the Mingan Islands and in 
Newfoundland, it pursues the whole length of the St. Lawrence, then 
the River Richelieu, Lake Champlain and the ^Mohawk, ascends the 
Ottawa nearly to Lake Nipissing, follows the east and north coasts of 
Lake Ontario, enters Lake Iluron by Georgian Bay, is found at Lake 
Michigan in Green Bay, and continues to Wisconsin and Illinois, 
where it contains the rich lead mines of Galena, Finally, it enters 
Minnesota, where it forms part of the descent for the falls of the Mis- 
sissippi, at St. Anthony. Its existence has been verified on Lake 
Winnipeg, near Fort Alexander, along the Red River, at Lakes 
Abbitibbe and St, John, in the Hudson^s Bay Temtory. 

Following on the south the line of the Alleglianies, it forms, from 
New Jersey to the extreme north-east point of Alabama, a series of 
the highest longitudinal mountains and yalleys of the Appalachian 
chain. Most of the him Ibnesione of the environs of Cincinnati con- 
nects itself with this division, as well as the Stone River and Nask- 
ville gi'oups of Tennessee, Mr. Roemer has verified Silurian strata 
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which appear to belong to this second divlsioTij near the Eio San Sal ^ 
in Texas* And the environs of Hot Springy In Arkansas^ as well as 
the Galena llmeetone^ found near Potosi, in Missouri j seem to con- 
tain strata which date from the same epoch. 

A third division, composed of argillaceous schist, very fissile and 
resembling slate, terminates the Lower Silurian* It is distinguished 
in the State of New York and in Canada bj the names Vtica slate 
and Hitdson River groap^ and oceupies the first rank in the series 
of sedimentary rocks, owing to the great thickness of its beds and the 
extent of country which it covers. Fossils are rare in this division ; 
the only ones are Graptolites, sometimes in great abundance, and 
fragments of trilob ites, especially the Trimidens Caractuc}.^ 

The recognition and the study of these beds are rendered diflScult 
and monotonous by the scarcity of fossils* The basins of the lower 
St* Lawrence and of the Hudson are regions especially belonging to 
this division, which extends from near Cape Roziere, at the extremity 
of Gaspe, to Virginia, where it still has a depth of three thousand 
feet ; thus it may be said to form a band of rock whicli, varying from 
three to ten miles in width, extends uninterruptedly o\^er seven 
degrees of latitude, without important variation either in its miner- 
alogical constitution or its stratification. This division is found again 
in Upper Canada, and at the Bay dcs Noquets, in Lake Michigan, 
In Wisconsin and Minnesota it is perhaps represented by the first 
si>bdi vision of the fonnation 3, or St. Peter's shell Umestone of IMr. 
Owen ; and in Ohio, Kentucky and Tennessee, the upper part of the 
blue limestone and of the Nashville group may also bo regarded as 
equivalent to it; but these are only suppositions, and we are inclined 
to look upon this third division of Lower Silurian as mostly confined 
to the eastern and no them regions of America. 

We have verified it at Lake Superior, where it forms the Cataract 
of Kakabcka, on the River Kaministiquia. Russia and Scandinavia, 
countries that have so much resemblance to North America in their 

* rriflttcZews Cafactatiy jVltirch* (PL I* ftg. 9.) This speciea of trilobito is very 
characteristic of the third division of Lower Silurian* It is abundant in Lower Canada, 
and in the States of Now York, Pennsylvania, Kentucky, Ohio and Tennessee. In 
Europe it is found at the earae geological level, and especially in the Carndoc sand- 
itone of England. 

Graptx>litu 'prUtU, Hall* (PL I* fig. 10*)— Species of Bryozoa, according to Agassii 
very common both In America and Europe. 
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cl)ief geological features^ do not sliow this third divisioiij unless the 
black schist that forms the top of Kinnckiille Hill, between Gotten- 
burg and Stockholm, maj he related to it, which is uncertain ; wliile 
the environs of St. Petersburgh and Norway present the second divi- 
sion, with as fine a development, perhaps, as America, both for the 
fauna and the depth of the beds, Mr. ^Murchison, in his learned work 
on Russia, distinguishes this second part of the Lower Silurian by the 
name of Plela or Orlhoceratites limesioue. 

UPPER SILURIAN, 

General Character . — Light-gray limestone, becoming sometimes 
blue-gray, with interposition in many places of bluish-gray day, 

Synonima, 

State of New York,— Gray sandstone^ Oneida conglomerate^ 
Medina sandstone^ CUnton groups Niagaret^ group-^ Onott- 
daga salt groups Water-lime gronp^ Pentamerns ilmesloney 
Delthyris shaly limestone^ Pncrmal timestoney Upper Penta^ 
merus limestone . — Messrs. Hall and Vanuxem. 

Lowxr Canada , — 'Limestone and schist of Gaspi (chiefiy), — Mr, 
Logan. 

Upper Canada. — The same names as the State of New York, 
Pennsylvania and Virginia. — Formatioii /K, V.. YI.. or Levant 
series . — Messrs. Rogem. 

Ohio, Indiana and Kentucky .— Iknestone (chiefly). — Messrs. 
Locke, Owen and Yandelh 

Tennessee. — Gray Umesioney or Haipeth and Tennessse Rive7' 
group (chiefly). — Mr. Saiford. 

Minnesota and Iowa, — ■ For^mation 3, b and c of ^t. Peia'^s shell 
limestone^ or upper magnesia7i limestone . — Mr. Given, 
Wisconsin.^ — Watikesha limestone and the geodiferous limestone 
of M. Eaton, — Mr, Lapham, 

The Upper Silurian, though generally following the direction 
marked out for it by the Lower Silurian, differs a little in its geo- 
graphical distribution ; thus it is not found on the bordci'S of the St, 
Lawrence. 

Beginning near the Straits of Belle Isle, Newfoundland, it 
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forms tlie whole Island of Anticosti^ and part of Cape Roziero and 
the point of Gaspe, and extends to the south of the mountains of 
Notre Dame, from whence it crosses the Matapediae River, gains 
the Madawaska and the Temiscouata Lake, asceiiils the St. John, 
crosses tlie ChaudiL-re and St. Francis, and finally reaches Lake 
Memphramagog, on the borders of Canada and Vermont, penetrates a 
little way into this state, and loses itself in the ramifications of the 
Green Mountains ^ The Upper Silurian is found again at several 
points in New Brunswick, and at Eastport, in Maine. Mr, Logan has 
verified it on Lake Temiscaming, in the Iludson^s Bay Territory. 
Beginning in the north-easterii part of Alabamaj the Upper Silurian 
beds may be followed, without interruption, through the whole chain 
of the Allcglianies, to the State of Neiv York, where it has a larger 
development, especially on the southeni border of Lake Ontario. 
Messrs. Hall and V aiiuxcni have distinguished a large number of 
clearly- niarkal subdivisions iu tliis part of America. Crossing Upper 
Canada, it forms a part of the Maiiitoulin Islands, in Lake Huron, and 
the north and west sides of Lake Michigan ; then, forming the upper 
part of the State of Illinois, it ascends into Iowa and Minnesota, 
where it forms tlie upper part of the fiills of the Mississippi, at J'ort 
Snelling. The environs of Cincijinati, Louisville and Nashville, also 
present the Upper Silurian ; it forms the cliffs of the numerous hills 
whicli are found in this part of the basins of the Ohio and the Ten- 
nessee, and which, for this reason, has been called, by Wosteim geolo- 
gists, cliff limestoae. 

Several geologists, as well as officei’S of the United States army, 
have found Silurian beds in div^erse regions, which it is not possible to 
connect with certainty with either of the two formations of this grotip. 
Messrs. Da’wson and Brown have recognized the Silurian at Capo 
Breton and in Nova Scotia ; Mr. Jackson, in several parts of ilaiiie ; 
Mr. Feather stonhaugh, in Missouri and near Little Rock, in Arkansas ; 
Mr. Rcemer, in T^exas ; lastly, Messrs. Fremont, Stansbury and Wis- 
lizenus, have found, at several points in the Rocky Ylountains and in 
New Mexico, rocks which belong, witliout doubt, to the Silurian. 
The fossils which we have seen to be so rare in the tliird division of 
Lower Silurian show themselves in great abundance in the Upper 
Silurian. The species are different from those of the Lower Silurian, 
though they are analogous to them, and belong to the same genera* 
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AYe shall only cite the most charaeteristiOj and those which are 
common to Europe and America. 

Orihoceratites annulatus^ Sow. (PI. II- fig. 1.) — A species of 
Cephalopod Molluskj which is abundant in England^ in the Island of 
Gothland (Sweden), as well as in the States of New York and 
Pennsylvania, at Madawaska in Maine, and in Tennessee. 

'^l^erebraiuki cujieat€i^ Dalm. (PL II. fig, 2.) — 'A species of 
BrachiopodjVcry eharaeteristic and well defined, is found at Loekport, 
New York, in England, in the Island of Gothlandj and in Bolicmia, 

Pentamerus oblonguSy Sow, (PI. II. fig. 3.) — This species of 
Erachiopodj very common in England and in Bohemia, is found 
almost universally in the Upper Silurian of the United States; thus 
it is found at Anticosti Island, at Gaspe, in Maine, New Yoik, 
Pennsylvania, Virginia, North Carolina, Ohio, Indiana, Tennessee 
and Kentucky; in Upper Canada, on Lake Huron, in AA'isconsin 
and Minnesota, 

Spirifer sulcatus^D^m. (PL II. fig. 4.) — A species of Brachio- 
pod, found in the Island of Gotlikmd, and at Lockport, New York. 

Spii'ifer crispm^ Ualin. (PI. IL fig, 5.) ^ — A species related 
to the preceding, and which is found in the same localities in Europe 
and America, 

Orthis hybrida. Sow. (PL II. fig. 6 and 6 a.) — A species of 
Brachiopod, very common in many parts of the State of New York, 
Canada and Tennessee. It is also found in England, and in the Island 
of Gothland. 

Leptmna depi'essUy Sow. (PI. II. fig. 7.) — This species of 
Brachiopod lias a smaller variety, which is found in the Lower Silu- 
rian, But the true Leptama depi'essa^ wdiich is that of our figure, is 
found at Dudley, England ; in the Island of Gotliland ; in Bohemia ; 
at Lockport and Rochester, State of New York ; in Tennessee, Illi- 
nois, Minnesota ; at Eastport, in Maine ; at Gaspe, and at Anticosti, 
Lower Canada. 

HypanthocrinileB decoriis^ Phil. (PL II. fig. 8. A — Thi.s 
remarkable Crinoid, which is found in England and Sweden, is fre- 
quently met with in the environs of Lockport, New York, and of 
Perrysville, Tennessee. 

FavosUes gothUmdica^ Goldf. (PL IL fig, 9. ) This species of 
polyp is found in America, as in Europe, in the Upper Silurian and 
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the Devonian. It is met with in abundance in the Island of Anticosti ; 
at Mailawaskaj Maine: Lockport and Schoharie, Eow York; Cliicago, 
Illinois, and in Minnesota and Kentucky, 

Caieiilpora cscharoidcs^ Lamk. (PI. II. fig, 10.) — Avery com- 
mon and very characteristic species of polyp, in the whole region of 
Upper Silurian, both in Europe and America, 

The Upper Silurian in America often present beds of rock-salt ; 
and the salt works of Syracuse, in the State of Kew York, are built 
on this formation, I will mention, also, in passing, the Cataract of 
Niagara, which is entirely formed of rocks belonging to the Upper 
Silurian, 


DEVONIAN FOEIIATION, 

General Character. — The first sti'ata of the Devonian are formed 
of whitish-gray limestone, containing a gi^eat number of fossils. Then 
numerous beds of black schistose clay are superposed, as in the States 
of New York and Pennsylvania ; and finally, in some places, as Gaspe 
and Catskill, these beds are crowned by very thick beds of red sand- 
stone, with very few fossils. 


Synonima. 

State of New York. — Oriskany sandstone^ Cmtda galli grit^ 
Schoharie gvity Onondaga Ihmestone^ Cornlfevim^ Unie^ 
stonCy Marcdlus slate^ Hamilion group.^ Tidly limesioni^^ 
Genesee slate^ Portage group ^ Chemmig group ^ Old Red 
Sandstone. — Messi’s- Hall and ^^anuxem. 

Lower Canada. — Calcareous schist of Gaspi (the upper part), 
and the sandstone of Gaspi . — Mr. Logan, 

Upper Canada. — Upjjer limestone. — Mr. Murray. 

Pennsylvania and Virginia, — Formaimn F//., IT//,, /X. ami 
X., or Premedidialf^ Medidial^ Rostmedldial and Ponent 
series. — Messrs. Rogers, 

* Th&se terms, maiinah hvantt premedidiali imdidiaif &c*, drawn from the 
divisions of the day, at*e entirely different from common geological classifications ; and, 
although proposed by the Messrs, llogers at a meeting of the Association of American 
Geologists, in 1844, this method has only been adopted by its authors. 
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Oliio and Indiana, — The upper beds of cliff Ibnesione, — Messi's. 
Locke and Owen, 

Kentucky. — Ohio Palls group ^ divided by Mr. Clapp into upper 
and lower coralline beds ; 2c/j middle or shell bed ; and 
upper or limestone bed. — Messrs, Yaiidell and Slmmard. 
Tennessee, — The upper part of gray Umestone. — M. Safford, 
"Wisconsin and Iowa. — Formation of the Red Cedar River, — 
Mr. Owen. 

Micliif^an. — ^ Mackijiaw limesto7ie, — M. Hou«;liton. 

The Devonian formation, although it occupies an important place in 
the series of American inekSj does not present the same character of 
constancy and homogeneity j in its geognostic constitution and its geo- 
gra]jhical distribution j that ive have seen in the Upper and Lower 
formations of Silurian, 

In the States of New York and Pennsylvania the Devonian is com- 
posed of very numerous and very deep stnita ; the whole formation 
attains a depth of fourteen thousand feet ; while in the States of In- 
diana, Kentucky and Tennessee, the depth is only from one to two 
hundred feet. In the eastern part of Canaday at Gaspdj wliich is the 
most northerly point where this formation has been observed in 
America, the development of strata is also very considerable, and 
approaches the immense depth observed in the State of New York. 
Very fossiliferous sandstones form tlie first Devonian beds in Pennsylva- 
nia and New A"ork ; then comes a great extent of marl and clay, pre- 
senting ill certain localities quite numerous fossils ; and lastly, the 
w hole is crowned by very deep red sandstone, especially at the Cats- 
kill Mountains, New York, at the base of the Alleghany Mountains, 
Pennsylvania, and at Gaspe, Lower Canada. This red sandstone 
represents, without doubt, the Old Red Sandstone formation of Wales 
and Scotland ; it has the same geognostio and paleontologic character ; 
for in America, tis in Europe, nothing is found in it but the remains 
of fishes. So that this upper part of the Devonian must be regarded 
as a local group, which is found at several points of the Devonian 
basins of Europe and America, 

In the basins of the Ohio and the Mississippi, and on Lakes Erie, 
Huron and Michigan, the Devonian is composed of one group of strata, 
containing very fossilifei'Ous limestone beds, of a light-gray ^color, 
often whitish, and following the limestone strata of the Silurian, with 
3 ^ 
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which they have much lithologic analogy. Since ilr. Agassiz ha^s 
recognized carboniferous fishes and goniatites in the black slate of 
Ohio, this group ought to be placed in the Lower Carboniferous, of 
wliich it forms the base. The Island of MackinuWj the Ohio Falls near 
Louisville, and Perry County in Tennessee, have become classic 
points for the American Devonian, on account of the great number of 
fossils which are found there, and their identity in species, for tlie 
most part, with those found in the Eifel, in the Hartz JMountains, and 
in Devonshire, 

The Devonian is placed in two very distinct basins,— one east and 
the other ivest of the Green Mountains, — ^wdiose elevation took place at 
the end of the Silurian period, and previous to the formation of this 
deposit. Recognized at Gaspe, on the Rivers Ristigouche and St. 
John, it forms in this region the border of the coal basin of New 
Brunswick ; but it has not yet been recognized in Nova Scotia, Cape 
Breton or Newfoundland. West of tlie Gi’een Jlonntains and the 
Hudson River, the Devonian spreads over a vast extent of country, 
forming a part of the Alleghany chain from Schoharie and Catskill 
to the south-east of the city of Tuscaloosa* Alabama ] to the w^est it 
extends through the southern part of tlie State of New’^ York, foi'ms 
the whole contour of Lakes Erie and St. Clair, a part of the peninsula 
of Michigan, the Island of Mackinaw^ and the southern side of Ijake 
Michigan ; then it reaches the north of Indiana and Illinois, and enters 
Iowa by the valley of the Red Cedar River ; from thence it extends 
probably towards the Missouri, w here it disappears binder the beds of 
Cretaceous rocks. The Silurian valleys of Cincinnati and Nashville 
are surrounded by this formation, widch extends by the Tennessee 
valley toirvards the ilississippi, where it forms a narrow band round 
the primitive islet, wdiich is on the soutli of the State of Missouri. 

The Devonian has not been verified ivith certainty in Arkansas, 
Texas, or New Mexico ; but it is probably to be found there also. Cap- 
tain Stansbury recognized it on the w'estern side of the Rocky Moun- 
tains, not far from Fort Laramie. The most characteristic fossils, 
which are common to the Devonian basins of Europe and America, 
are : 

Cahjmene bvfo^ Green. (PI. III. fig. 1.)^ — This Trilobite is 
found everywhere in the Devonian beds, from Altai, Rnssi<a, to Ten- 
nessee and Iowa ; that is, over a fifth part of the surface of the globe ; 
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very common m tlie Eifcl, H is equally so at Scliobario and Moscowj 
New York; at the Ohio Fall, Kentucky; in Virginia, TennesseCj 
Indiana, and at Gaspe, Lower Canada. 

Terebratula reticularis^ Linn. (PL IIL fig. 2, 2 a.) — ^ This 
species presents two varieties. The smallest, which is found in the 
Upper Silurian, as well in America as Europe ; and the other, nearly 
twice the size, wliich is exclusively Devonian. It is the last variety 
which we present in the plate ; it is very common in all the regions 
where the lower part of the Devonian is observed, both in America 
and Europe, and may be regaixled as one of its most characteristic 
fossils- 

l*erehratula concenb’ica^ Von Buch. (PL IIL fig. 3,)' — In 
America, as in Europe, this species of Brachiopod is abundant in the 
lower and middle beds of the Devonian. The environs of Louisville, 
and many localities in the State of New York, present it in great 
abundance. 

PentamerifS ^aleatus^ Dalm. (Pi.^III. fig. 4, 4 a.) — This species, 
common to the Upper Silurian and the Devonian of Europe, is in the 
same geological position in America ; but on this side of the Atlantic 
it is especially found in the Devonian division. It is most abundant 
in the S bites of New Y"ork and Tennessee. 

Spirifer mucronatus^ Conr. (PL IIL fig. 5, 5 a.) — ThisBraehi- 
opod is very common in the State of New Y^ork, as well as in Ohio 
and Tennessee. Although much larger than the species of the Eifel, 
it is identical with it. 

Spb'ifer VernejdU^ Murcli. (Pi. III. fig. 6. ) — This species is 
common in France and Belgium, and is ecpially so in the State of 
New York, 

Spirifer heterocUtus^ Def. (PL III. fig. 7, 7 a.) — This species, 
much more common than the last, is found in a much greater number 
of localities. In the Timans Mountains, in the north of Russia, at 
the Eifel, in Britbiny, in Spain and in England. In the United 
States it is very frequent at the Ohio Fall, and at Charlestown Road, 
Indiana ; in Ohio, New York, Pennsylvania and Tennessee. 

Chonetes nana, De Vern. (PL IIL fig. 8, 8 a, 8 b.) — This small 
species of Brachiopod has only been found in Russia, and in the envi- 
rons of Louisville, Kentucky. 

Zaphrentis giganiea.^ Kafin. (PI. IIL fig. 9.) — This fossil, first 
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found by Lesueur, and described by RafiiiesqnCy is one of the most 
characteristie of the American Devonian. It is found in great abun- 
dance at the Ohio Fall, ^vherc it forms nearly the ivhole of several 
beds of limestone ; it is also very common at the Island of Mackinaw. 


CARBONIFEROUS GROUP. 

IVe have now reached a series of rocks whose strata contain the 
most useful rainei'als, and the materials most necessary to supply the 
wants of modern industry. Here are to be found coalj iron, the 
quartzose sandstone for tlie glass manufacturers, and in America 
they contain, besides, vs^t beds of gypsum and rock salt. Such great 
mineral riches, disposed, so to speak, in beds wliiciL succeed each 
other and are arranged like tlie leaves of the same book, give to the 
States which are happy enough to contain a ]>ortion of the Carbonifer- 
ous group an inestimable commercial and industrial value, and ivill 
one clay affoixl them a decided superiority over the neigliboring 
country. 

A glance at our map will show wlmt an immense extent is 
embraced by this formation. No part of the known world offers so 
great a development of Carboniferous rocks. From Newfoundland to 
Vancouver's Land, that is, through the w'hole widtli from east to west 
of North America, a road miglit be traced almost wholly upon the 
3'ocks that belong to the Carboniferous, with two little inteiTuptions, 
one in the New England States, and another in the Rocky Moun- 
tains. In truth, so great an e.xtension of the Carboniferous region 
may well astonish the boldest spirit of geological speculation : and 
one can hardly yet imagine all the changes that will be brought about 
in the wealth and modes of life of the American world by the 
immense influence to be exerted on society thi^ough tins abundance of 
the materials which have become the keystone to the industrial edifice 
of the nineteentli century. 

Two shades of the same color on the map mark the two great divi- 
sions of the Carboniferous, as before of the Silurian group. Here, 
again, as in the Silurian, this distinction could not always be pre- 
served ; sometimes owing to the small scale of the map, and some- 
times from the want of sufficiently accurate knowledge. 
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LOWER CARBONIFEROUS. 

General Character. — This formation is especially charactcrlzcdj 
first, at the base, by bituminous black schist, or black slate ; then by 
an immense development of finc-gmined sandstone or psammite and 
of whitish-gi'ay limestone, containing a great number of fossils. In 
several regions, as Nova Scotia, Cape Breton, Newfoundland, Ohio, 
Osage country and Great Salt Lake, they contain gypsum and rock 
salt. 

Hynanmia, 

Nova Scotia, Cape Breton and New Brunswick.— Monntam lime- 
stone^ or gyjjsij'ermts forination of Messrs. Dawson and Brown. 
Limestfme^ red sandstone^ gypseous marl and gypsum of the 
Neu> Red Sandstone of Mr. Gesner. 

Pennsylvania and Yirginia. — Formation X/. a7id XIL , or Ves- 
pertine series.- — Messrs. Rogers. 

Ohio. — HUuminotis slate^ Waverley sandsto7ie series^ or fine- 
grained sandstone and conglomerate.— ^iid 
Locke. 

Indiana and Illinois. — ■ Bituminous slate^ fine-grained sandstone 
of the kriobs and oolitic Ihnesione seines, — Mr. Owen. 
Kentucky. — Slate beds^ Waverley sandst07ie. with the encrinital 
limestone of the button-mould knobs. Carboniferous Umesto7te 
of Mammoth Cave. — Messrs. Yandell and Shumard, 
Tennessee. — The black slate ^ siliceous group ^ encrinital lime- 
stone. oolitic limestone. — Messi’S- Troost and SafforcL 
Missouri, Iowa, Nebraska and Great Sait Lake. — ■ Carbomferous.^ or 
Mountain limestojie. — Messrs. Nicolet, Owen, King and Stans- 
bury. 

M. de Vernenil, in his excellent memoir on the Parallelism of 
the Palceozoic Formations of North Americawith those of Eurojie^ 
says that of all the principal divisions which form the Palseozoic 
rocks of America, the Carboniferous group is that wliich is the most 
clearly characterized, and which has the most in common with the 
European deposits of the same epoch.” 

In truth, the rocks and fossils are very similar, and often identical. 
In the Lower Carboniferous, which comsponds to the CaThonlferous 
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or Mountain Limestone of England, tliere arc no beds of coal : but 
the beds of argillaceous schist, sandstone and limestone, which com- 
pose it, present often, associated ivilh them, thick beds of gypsum and 
rock salt, wholly analogous to the gypsum and rock salt of the Trias 
of France and Germany, which has caused sevei'al American geolo- 
gists to connect them with the New Red Sandstone. 

In Nova Scotia, where this rock has been studied in inucli detail 
by Messi’s. Dawson and Browm, it is found to be composed especially 
of reddish sandstone, w ith clay of the same color, conglomerate, and 
porous whitish limestone, often very fossil iferous (Windsor), and also 
in many places where this formation is exposed it shows thick beds of 
gypsum. Its whole thickness is six thousand feet, and even more in 
some places. 

In Pennsylvania, Maryland and Virginia, the Lower Carboniferous 
is chiefly represented by red schist and siliceous conglomerate, whose 
thickness is not more than three thousand feet. Beyond the Alle- 
ghanies this rock occui's again under the coal beds, and extends over 
the greater part of the Western States of the Union. This formation 
is composed of black slate, very line sandstone, of a w^hitisli color, and 
limestone, often siliceous and oolitic, of the same color as the sand- 
stone ; and contains also in several places mines of very rich iron ore 
(Tennessee), salt springs (Ohio), and gypsum in great quantities on 
the boi'ders of the Canadian River, not far from old Foit Holmes, 
west of Foii^ Gibson. Mr. Nicolet has recognized this formation in 
the enviims of St. Louis, on the River Des Moines, and also in ascend- 
ing the Missouri as far as Council Bluffs, where it is covered by the 
strata of the Cretaceous group. Capt Stanshury, in his Expedition 
to the Great Salt Lake, also recognized the Loiver Carboniferous in 
the environs of Fort Laramie, at the foot of the Wind Mountains, and 
on the western shore of the Great Salt Lake. Lastly, Mr. Dana, in 
the Geology of the Exploring Expedition of the United States, 
recognizes it also at Puget^s Sound and Vancouver’s Land, north of 
Oregon. So great an extension of the Mountain Limestone of Eng- 
land is one of the most remarkable geological facts, as it forms the 
finest geological horizon that exists upon our planet ; especially if it 
be borne in mind that this formation is found in Russia, the Altai 
Mountains, in Germany, France, Belgium, Spain, England, and even 
in Australia, and at Lake Titicaca, in South America. 
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The list of cliai*acteristic fossilsj common to Europe and Americaj 
which follows, is distinguished from the preceding ones by the fact that 
all these fossils have been also found in Russia by ISL do Vemeuil, 
Avho hfis described and drawn them in the second volume of the Geol- 
ogtj of Russia in Em^ope and the Ural Mountams. It is also 
noticeable that the fauna of the Lower Carboniferous - is very rich in 
Productus^ a species of Brachiopod, allied to the Spirifer and the 
Terebratulae. 

The fossils characteristic of the Lower Carboniferous are : 

Naiftllus tuberculatus^ Sow. (PL IV, hg. 1.) — A Cephalopod 
Mollusk; is very common in Russia, Yorkshire, Ireland, Belgium, and 
also in Nova Scotia, New Brunswick, Ohio, Pennsylvania and 
Kentucky, 

Terebratula Roissiji^ Lev. (PL IV. fig. 2, 2 a.) — This species, 
common in Europe, is found at Windsor, Nova Scotia, Cape Breton, 
and Newfoundland, in Virginia, near Louisville, Kentucky, in the 
Sfeite of Ohio, and upon the Wabash River, Illinois. 

Spirifer Uneatus^ Mart. (PL IV. fig- 3, 3 a.)’ — This species, 
very characteristic of the Mountain Limestone in England, Belgium, 
France and Russia, is found almost throughout this formation in 
America, from Newfoundland to Fort Laramie, Rocky Mouiitiiins. 

Spirifer striatus^ Mart. (PL IV. fig. 4, 4 a.) — A species com- 
mon at Louisville, Grlasgow (Kentucky), in Tennessee, Missouri, 
Iowa, Arkansas, Texas, and Nova Scotia. Russia, and many other 
countries in Europe, also present it in abundance. 

Orthls crenistria^ Phi 11. (PL IV- fig, 5, 5 a.) — This Erachiopod 
passes also, sometimes, into the Devonian rocks of America and Europe, 
but it is much more abundant in the Lower Cai^boniferous. and there it 
is larger. It is found in Pennsylvania, Ohio, Indiana, Kentucky, 
Tennessee, Missouri and Iowa. 

Orthis Michelini^ Lev. (PL IV. fig- 6, 6 a.) — Characteristic 
and very common in Europe. This species is also abundant in Amer- 
ica, in the same regions as the preceding species. 

Chonetes saixlmdata^ Schlot. (PL IV. fig. 7.) — This species, 
very common in Russia, and abundant in France and Belgium, is 
found in Ohio and Kentucky, but is more rare than in Europe. 

Productm semireticulatns^ Mart. (PL IV. fig. 8,) — This fossil 
is certainly one of the small number that have enjoyed the privilege 
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of Spreading themselves over the greater part of onr globe- It is 
found in the Carbonifei'Oiis basin of the Gulf of St, Lawrence^ and in 
those of Ohio, Tennessee j AlabamUj Mississippi. Missouri, the Rocky 
Mountains, the Great Salt Lake, and Vancouver's Land, Europe 
presents it to ns in almost all the parts irhere the Carboniferous group 
appears. Still more it is found in the Altai (Asia), and at Lake 
Titicaca, in Bolivia, South America. 

PfoductiisCora^WOich^ (PI. IV, 6g, 9.) — This species of Bra- 
chiopod is as widely spread as the preceding. It is found in the 
United States, Bolivia, Spitzbergen, in Spain, Russia, and in the 
upper Punjaub (East India). 

Productus PUmhigl^ Be Verii, (PI. IV. fig, 10,) — This Pro- 
ductus, like the two pi'eceding, is wholly confined to tlic Carboniferous 
group, and is abundant in this formation from tlie Ural and Himalaya 
MounUiins, in Asia, to Bolivia, in South America. 

Pi'OiViiCtm punctaiu^^ Sow, (PL IV. fig, 11.) — This species i.s 
the most common in North America, — it is almost universal in the 
Carboniferous. Ca.pt. Staiisbury has found it at the Great Salt Lake. 

Fusidina cylindrical Fisch. (PI, IV, fig. 12, 12 a.)^ — This 
Foraminifer is found in abundance on the borders of the Ohio, in a 
limestone perforated througliout with little cavities left by the fusuL 
inas, exactly as i\L de Verneuil has described it in Russia on the 
borders of tlie Volga. 


UPPER CARIiOXll^'EROUS Oli COAL MEASURES. 

Above the carboniferous limestone is found sandstone, sometimes 
accompanied by conglomerate and the schists, which encloses the 
true coal. This formation is hardly to be distinguished from that 
of Europe, excepting that it covers a vast extent of country, and is of 
gi'eater thickness. It also contains between the strata limestone of 
marine origin, ivhich gives to it a mixed character, that it has not in 
Europe. Otherwise tlie coal, the fossil plants and fishes, which are 
found in the mines of America, present the same species and the same 
varieties as in England and France. The thickness of the coal rock 
of Nova Scotia — at least, as it has been approx imatively stated — is 
more than ten thousand feet : in Pennsylvania, Ohio and Alabama, it 
attains seven or eight thousand feet. 
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Distributed over nearljr lialf the coast of the Gulf of St. Lawrence, 
from St. George^s Bay, Ifewfoundland, to Bathurst, in the Bay of 
Clialeurs, New Brunswick, the beds of coal are often seen exposed, 
even in cliffs that surmount the sea, seeming to hold themselves in 
readiness, so to speak, for the ships that cross the gulf. The mines 
of Sidney and Pictou are celebrated even in the United States; and 
their coal competes with that of Pennsylvania, Maryland and Vir- 
ginia. 

There is a small basin of anthracite coal at the south of the State 
of Massachusetts, and in the eastern part of the State of Rhode 
Island ; which, when the coal deposits were made, was ceitainly con- 
nected with the basins of Nova Scotia and Pennsylvania, and seems 
to remain, in order to show the link wliich formerly united the beds 
of Potts V ill e to those of Pictou. It is especially remarkable for its 
geographical position and the metamorphic phenomena to wdiich it has 
been subjected at the epoch of the granitic and porpliyritie eruptions 
that gave birth to the chain of the Alleghanies. 

After having crossed the Bhie Ridge^ and the first chain of the 
Alleghanies, a scries of small coal basins is found placed in the valleys, 
and forming an anthracite region of great industrial value, because 
of its proximity to and means of communication with the largest 
cities of the United States, namely, Philadelphia, Baltimore, New 
York and Boston. These small detached basins, enclosed in the 
middle region of the Appalachian Mountains, are only, so to speak, 
an. advanced guard of the great Alleghany bituminous coahficld, which 
forms the last and highest chain of these mountains, and extends to 
the east and to the south, from the boundary of the State of New York 
to the centre of Alalmma. 

In looking on the map, it will be easily seen that this coal-basin 
should join those of Illinois, Jlichigan, Missouri and Arkansas ; and 
that the interruptions to these coal-beds are due to immense denuda- 
tions, it may be at the time of the dislocation of the Alleglianies ; or, 
it may have been at a later period. 

Coal-be<ls have been found in Texas, near the Rio San Saba, in the 
Rocky Mountains, near Rock Independence, and in Vancouver’s 
Land, and Puget's Sound, Oregon. 

Future researches will discover new localities of this precious mine- 
ral in that immense region of the West, the Rocky Mountains and 
• ■ 4 
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Upper California, a country so little explored j and so little known 
even in a geographical point of view. Each year sees new expedi- 
tions, commanded hy the officers of the corps of Topograpldcal Engi- 
neers of the United States Army, and directed by the learned Colonel 
J, J. Abert, of Washington ^ travel over these immense solitudes, making 
topographical surveys, almost always accompanied by excellerit notices 
on the geology, zoology and botany, of tlie regions visited ; and in this 
way each year increases our knowledge of this part of the New 
IVorhl 

The number of fossil plants common to America and Europe is 
very considerable. As we can cite but a few, they will be the five 
most characteristic species, which are : 

Calamltes Cistii^ Brougn. (PL Y, fig, l.)~This species of reed 
often attains great size. It is abundant in Pennsylvania, at Wilkes- 
barre and Carbondale, in Ohio and Indiana, and at Sidney, Cape 
Breton, In Europe it is found in France, England, and in Rhenish 
Prussia. 

Nmroptm^is angustifoUa.^TQingn. (PL Y, fig. 2.) — Fossils of 
this species are often found in the mines of Pottsviile, Pennsylvania ; 
at Sidney, Cape Breton, and Mansfield, Massachusetts* 

Neuroptei'is Loshii^ Brongn. (PI. Y* fig. 3,) — This species is one 
of the most common, hotb in Europe and America* 

Sigillaria Sillbnmii^ Brongn. (Pi. Y* fig* 4,) — This plant, 
frequent in the coal -basin of Saarbruch, Prussia, is also abundant at 
Carbondale and Wilkesbarre, Pennsylvania ; at Joggins Mines, 
Nova Scotia, and at North Sydney, Cape Breton* 

Lepidodendron elegans^ Brongn, (PL Y* fig* 5*) — The mines 
of Sidney, Cape Breton, contain an innumerable quantity ; it is also 
found in almost all the coal-mines of the New and Old Continent* 


CHAPTER II. 


SECONDARY ROCKS. 

NETF RED SANDSTONE EORMATION. 

Tins formation of sandstone is spread over a large part of America ■ 
but it never attains great width, and is much more remarkable for its 
geographical distribution, and the minerals which have accompanied 
its formation, than for the development of its strata and its horizontal 
extension. 

Tlie first geologists who studied America confounded this forma- 
tion with the Old Red Sandstone of Europe, and its relative age was 
fixed only after a long controversy. Several of the persons employed 
by the governments of the United States and Canada' now con« 
tinue to regard it as belonging to the epoch of Potsdam sand- 
stmie; that is, to the first division of Lower Silurian. This last opin- 
ion is sustained by Messrs. Logan, Poster and Owen, who regard the 
sandstone of Lake Superior as the same with the Potsdam ; hut in 
our opinion it is New Red Sandstone, similar in all points to the 
New Red Sandstone which has been positively recognized in other 
parts of America. 

The general character of the rocks composing this formation is a 
development of red sandstone, sometimes whitish-gray, in thin and 
often schistose strata, of variable hardness, though generally very 
tender, and having the lithologic form well know^n in this country by 
the name freestone. 
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Synonims, 

Magdalen Islands. — Next) Red Sandstone. — Mr* Baddeley* 

Nova Scotia. — New Red Sandstone. ™ Messrs. Jackson and Alger. 

New Red Sandstone of Minas Basin. — Mr. Dawson. 

Prince Edward^s Island, — Coal meastires, — Mcssi^. Ilenwood 
and LyelL 

Graspe, Bay of Chaleurs, — Conglomerate limestone and red Band- 
stone, — Mr, Logan. 

New Brunswick, — New Red Sandstone (in part). ^ — Mr. Gesner, 
Massachusetts, — New Red Sandstone. — kir. Hitchcock. 
Connecticut. — New Red Sandstone. — ^ Mr. Percival 
New York and New Jersey. — New Red Sandstone. — Messrs. 
Mather and Rogers. 

Pennsylvania and Vnginia, — Nev> Red Sa 7 idstoner — Messrs. 
Rogers, 

Lake Superior. — Old Red Sandstone. — Mr. Bayfield. Potsdam 
sandstone, — J^Iessrs. Houghton, Logan, Foster, Hall and Owen, 
New Red Sandstone. — Messrs. Jackson and Mareou. 

Rocky Mountains (near Devirs Gate). — Conglomerate and sand* 
BtouB 7 — ■ Mr, Stanshnry. 

Upper California and Oregon, — Emdy sandstone and conglo7ner* 
ate ? — Mr, Dana. 

The New Red Sandstone is generally composed of two parts ; the 
lower is chiefly formed of thick beds of conglomerate, lying horizon- 
tally on inotamorphic or eruptive rocks, or even on dislocated beds, 
with discordant stratification, of the Carboniferous, Devonian and even 
Silurian groups. Thi.s conglomerate has, as yet, presented no traces 
of fossils; find it is probable, if any should be discovered hereafter, they 
will be few in number, and in a bad state of preservation. These 
strata are especially remarkable for their points of junction with tlie 
copper trap, which dislocated them immediately at the end of the 
triassic period, and which, in some places, has penetrated and enclosed 
them in a net- work of dykes of native copper. 

The upper part of the New Red is composed of beds of red sandstone 
with intercalation of thin beds of clay of the same color ; the whole 
sometimes presenting gray and greenish tints, instead of red, which is, 
however, the prevailing color. The stratification of these beds is 
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mueii more regular than that of the conglomerate, Knmerous ripple- 
marks are often found at the surface of the strataj Tvhich seems to 
indicate that this deposit took place under the influence of very high 
tideSj an opinion which is further confirmed by the numerous foot- 
prints of birds and drops of rain, so w'ell described, by President 
Hitcheock, as found In the valley of the Connecticut* The Bay of 
Fundy offers rcmarkahle examples of these phenomena* w'hich arc 
occurring at this time on all sandy and muddy beaches subjected to 
very strong tides; they have been described in detail by Messrs* 
Webster, of Kentsville, and Lyell, of London, 

This part of the American Trias presents in certain places, as 
Connecticut and New Jersey, impressions of plants and fishes, which, 
although not very common in these localities, enable us to affirm, 
independently of the stratigraphic position of the formation itself, that 
this deposit belongs to the New Bed Sandstone of England ; or, more 
exactly, according to Mr. Agassiz, to the Keuper, or variegated 
marls, that form the upper part of the Trias of Europe, 

Veins of fibrous gypsum, 'gypsum in masses, and springs of salt 
water, are often found in this formation, in New Erunsivick, Nova 
Scotia, Prince Edvvard^s Island, Magdalen Islands and Massachusetts. 
It is well known that it is the same formation in Europe that con- 
tains those immense beds of rock-salt and of gypsum that arc worked 
on so largo a scale in Lorraine, in Franche-Comt4, in Switzerland, 
Wurtemberg, Baden and Saltz-Kammergut. 

The geographical distribution of tlie New Bed Sandstone is limited 
to small basins, ivhose general direction is parallel to the dislocation 
of the Alleghanies, from the Magdalen Islands, in the Gulf of St. 
LawTence, to North Cai'olma. In the Bay of Chalenrs, the Magdalen 
Islands, the Bay of Fundy, in the palisades of the Hudson River, at 
Lake Superior, and in the. vdlley of the Connecticut, it often presents 
long lines of nearly horizontal beds, capped by masses of trap similar to 
the masses of basalt of Auvergne and Ireland, and, like them, di vided 
transversely, and presenting the columnar structure so celebrated in 
the Giant^s Causeway. 

The whole of the southern, as well as many points on the northern 
coast of Lake Superior, present this formation ; Point Kcewenaw and 
Isle Eoyale ai’e especially celebrated for the rich mines of native 
copper and silver contained in trap which crosses this formation. 

4 ^ 
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According to Captain Stansbniy’s account^ I am inclined to syn- 
clirordzo several beds of conglomerate * described by him in the 
environs of the Devil’s Gate, Rocky Mountains , Tvith the system of 
the New Red. I have^ alsOj good reasons for thinking that the con- 
glomerate and sandstone described by Mr. Dana, in his learned and 
beautiful volume of The of the Exploiting Expedition of 

the United States^ and found by him on the Shaste River, and the 
boundary be ween Oregon and California, belongs to this same form- 
ation of the American New Red Sandstone. It is with some hesi- 
tation that I advance these two last suppositions ; and it is quite pos- 
sible that later geological observers of those regions may change the 
age of this conglomerate of the Rocky Mouiitiiins and the Pacific. 

The most common fossils of the New Bed are : 

Eurynotus tenuiceps^ Agass. (PI. VI. fig. 1, 1 a.)— This fish, 
of the order of the Ganoids of Mr, Agassiz, is found in abundance 
at Sunderland, Massachusetts. The genus to which it belongs is 
especially characteristic of the Keuper in Europe. 

OrnithoidichniteSj Hitchk. Brontozoum SiUlmanmm^ H. (PL 
VI. fig. 3.)^ — The foot-prints of birds are found in gix^at number in 
the valley of the Connecticut River. Their form leaves no doubt that 
they were made at the epoch of the deposit of the New Red Sand- 
stone, by the birds that lived in that geological period. 

Impression of rain-drops^ Redfield. (PL VI. fig. 2.) — This 
preservation of the impression of rain-drops on muddy beaches at low 
tide is certainly one of the most curious facts which geology presents 
to our notice, and it shows the diversity of the medals of the creation, 
where everything is preserved, from the Mastodon to the insect and 
the drop of I'ain. These rain-prints are found at Pompton, New 
Jersey, in the Coimecticut valley, and at Lake Superior. 

LIAS OR JURASSIC GROUP. 

Por a long time the Jurassic system was not considered to exist in 
America ; and it has only been positively recognized within a few" 
years past. It is true that it occupies a very restricted space, W"hen 
compared with the other systems, in those portions of the country that 
have been geologically explored. It is probable that further knowledge 
of the geology of the countries yet unknown will increase the extent, 
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and, in so doings the importance of the Jui’assic rockj in the New 
World; for, until now, it has only been recognized in Chili by 
M* Domeiko, in Virginia by Mr, W. B. Rogers, and in the Rocky 
Mountains, Raton Mountain, and Muddy River, by Jlessrs. Fremont 
and Abert. 

The most remarkably character is tie feature of the Jurassic in 
North America is a great development of beds of soft coal, entirely 
similar to the soft coal of the carboniferons system ; but the fossil 
plants which are found in the clay and sandstone intercalated with 
the coal belong to genera and species entirely different from those 
;^hich compose the carboniferons flora of the palaeozoic epoch* They 
have the closest analogy, however, to the fossil plants of Europe ; and 
some are even identical with those which compose the Triassic and 
Jurassic floi'a of England, Geimany and France* Moreover, M* 
AgaiBsiz has found fossil fishes, belonging to genera exclusively liassic 
in Europe, which, added to the accidents of dislocation e^ndently pos- 
terior to those wFich have put an end to the period of the American 
cai^boniferous gi*oup, evidently indicates, for the relative age of these 
coal deposits, the secondary epoch, — more especially the Lias, wFich, 
as is well known, forms the first division of the Jurassic group of 
Europe. 

The Liasic Formation of North America has been studied carefully 
and in detail only in the State of Virginia, Avhere it forms a band from 
ten to tw elve miles in width, which extends only from the environs of 
Richmond to the neighborhood of Alexandria and Washington, — that 
is, about fifty miles long* Enclosed in a sort of loijj granitic fun'ow, 
very deep and very narrow, the rocks which compose it are a coarse- 
grained sandstone, formed from the decomposition of the surrounding 
granite, a species of micaceous schist, often very clayey and passing 
into black slate ; lastly, beds of coal placed chiefly at the low^er part 
of the formation, forty or fifty feet in thickness. 

According to the collection of fossil plants made by the ofiieers 
of the United States army, the bods of coal which are found at Raton 
Mountain, on the route from Missouri to Santa F4, and at Muddy 
River, on the route to Oregon, have been recognized as also belonging 
to the Jurassic epoch* 

The names and figures of the four most common and most charac- 
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teristic plants of the Virginian lias ai^e given* of ^^hich. two are also 
found in Europe : 

Equisetum columnare^ Brongn. (PL VII. fig. 2*) — This speeies, 
which is the most commoia in the coal basin of Chesterfield County^ in 
Virginia, is also very frequent in Europe, where it is found at Whit- 
ley, England, Brora, Scotland, in the Jura, and in Wurtemburg, 

TmiiopUris magnifolia^ Rogers. (PL VII. fig. 1.) — This 
magnificent leaf, which attains considerable size, is found chiefly at 
Gowrie Mine. 

Zamites viUarioideSj Brongn. (PL VI. fig. 5.) — This plant, 
also known by the name of Z. obtusifolmSj is still more abundant 
than the preceding, with which it is almost always associated. 

Pecopiens W/uibimsis^ Brongn. (PL VL fig. 4.) — This species, 
though rare in Virginia, is nevertheless found at Gowrie Mine and at 
Creek Mine j but much less abundantly than at Whitley and Scar- 
borough, in Yorkshire, England* 

CRETACEOUS OROUR 

If the Trias and the Jurassic gi'oups are very little developed in 
America, the chalk formation, on the contrary, covers a considerable 
extent of country, and occupies a place in the scries of rocks at least 
as important as the Silurian system. Discovered first in New Jei'sey 
by Vanuxera, the cretaceous strata were soon recognized in Dela- 
ware, Virginia, the Carolinas, Georgia, Alabama, Louisiana, Missis- 
sippi, and Tennessee. Mr. Feather stonhaugh noticed them in Arkan- 
sas and on the A%shita River ; and, lastly, Nicolet, in his exploration 
of the Missouri* recognized cretaceous fossils on the shores of this 
river, from Council Bluffs to Fort Pierre Chouteau. 

Notwithstanding the great number of points where the cretaceous 
gi'onp has been verified, no detailed description of the different 
divisions that compose this system in the United States, in harmony 
with present geological knowledge, has yet been given j and hardly 
anything has been added to the labom of Vanuxem and Jlorton, which 
were published in 1828 and 1834* 

In New Jersey, which is the State where the cretaceous strata have 
been most carefully studied, two very distinct divisions are recognized. 
The lower, composed of greensand and green marl, is very analogous 
to the upper greensand and marly chalk of England, or la craie 
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tuj mu of France j aiid contains pFbper' to which are not 
met with in the upper di vision* This presence of Greensandj entirely 
similar, in a miiieralogical point of view, to the Greensand of England 
and France {Pej'te du R/w7iey^ is another new and curious proof of 
the constancy of the mineralogieal character of the formations for the 
same geological epoch, and shows that, althougli tliis means cannot bo 
used w itli certainty to identify one formation wutli anothei'j it ought 
not to be neglected in tlie comparisons wliicli are established, and that 
it is an aid w liich geologists ought to employ when they seek to estab- 
lish the synchronism of the formations of two different countries* 

The upper part of the cretaceous of Iscw^ Jersey is chiefly calcare- 
ous rock* composed in great part of a soft, straw -colored limestone, 
easily disintegrated when it is exposed to the aii-, and having an 
entirely different lithologic aspect from m*/ of the hard and compact 
limestones of the Araerican palmozoic formations* This upper part, 
which corresponds, w ithout doubt, to tlie while c/tedh of Europe, con- 
tains a very interesting hiuna, and one which presents an entire 
contrast to those of the anterior systems we have passed through* 
The Molluscs, the Radiata and the Polyps, instead of presenting the 
forms of innumeralile Brachiopods, Criiioids and enonnons polyps, so 
characteristic and so remarkable, of the pahcozoic epoch, are, on the 
contrary, represented by BedemmieS) Ammondes and Echmoderms. 
The Trilobitcs have long since dis;ippea]'ed ; and, insteiul of finding, as 
at Trenton Falls and Cincinnati, long Orlhaceras and charming Tri- 
lob lies, you find, at Bordentown aaid Timber Creek, Bacidltes with 
dentated partitions, and not simple, like the Or/Jiocerm, the teeth of 
Srpialldmy and, lastly, numerous vertebrae of Sanriaiis belonging to 
the genera Mosasaurus and Pltosaurus, 

The two lower divisions of the cretaceous group of Europe, which 
are the Gauk and the Neoco?ma7i or Lo wer Greensrmd^ have not yet 
been recognized in the United States; nevertheless, it is highly prob- 
able that they wdll be discovered in the Rocky ilountains or the 
Indian tendtories of the far West* For the Neoeomian has already 
been yerified in New Grenada, as well as in the Cordillera of Quito ; 
and, as I have said, the cretaceous system has only been studied m 
detail in some isolated fivagments, scattered from New Jersey to 
Georgia* 

By 0 * glance at the distribution of the cretaceous group upon our 
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map, it will be seen that, with the exception of small fragments situ- 
atcH.1 in the Atlantic States, from the bay of New York to Savannah, 
the great mass of cretaceous stmta is situated in the basin of the Gulf 
of Mexico ; and that, from Fort Mandan, on the upper Missouri, to 
Presidio del Rio Grande, Mexico, and to Macon, Georgia, there is a 
long, uninterrupted band of rocks belonging to this formation. The 
eastern and southern limits may be regarded as certain ; but it is not 
the case with the northern and western, where, except in very few 
localities, the rocks are not known with which the cretaceous group is 
in contact; and it is probable, owing to the great difficulty of explor- 
ing tliese waste regions at the foot of the Rocky Mountains, that it 
will be a long time before the northern and -western limits of the 
American cretaceous group can be determined. 

At the west of Santa Fe, an officer of the United States army has 
recognized this group of strata, very well developed ; from which we 
may anticipate that it occupies a remarkable place in the dislocations 
of the Rocky Mountains, and that it will one day serve to fix the 
relative age of some of the chains which compose this immense moun- 
tainous mass which separates the Missouri from the Colorado and the 
Columbia. 

The following fossils are the most characteristic of the cretaceous 
system of the United States : 

Belemnitella mucronata^ Blainv. (PI. VII. fig. 3.) — This spe- 
cies of Cephalopod Mollusk is one of the most widely spread, both in 
Europe and America. It is found in New* Jersey, Delaware, Georgia, 
Arkansas, Tennessee, Texas; in England, France (Meudon, near 
Paris), Holland (Maestricht), in Sweden, Prussia, Russia, Poland, 
Georgia (Asia), Volhynia, etc. 

Ammonites nebrascensis^ Owen. (PI. VII. fig. 4.) — This Ceph- 
alopod is found in the Fox Hills of Nebmska, a little to the north of 
Fort Pierre Chouteau. Almost all the cretaceous fossils which are 
found in the regions of the upper Missouri have preserved their 
primitive color. 

BacuUtes ovatus, (PI. VII. fig. 5.) — This Cephalopod is 

frequently met with in New Jersey, Delaware, Alabama and Texas. 

Inoceranms Sagensis^ Owen. (PI. VII. fig. 6.) This Acephalous 
Mollusk, which bears much resemblance to the Pecten^ belongs to a 
genus that is considered, with reason, as characteristic of the cretaceous 
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system. This species has been found at Sage Creek (Ead lands) j in 
Nebraska, 

'Terebratula Harlani^ Mort, (Pk YII, fig, 7,) Tliis species of 
Bracliiopod varies much in its form. It is especially cbaracteristic 
in New Jersey of the lower part or greensand of tbe American 
cretaceous system, 

Hemiasier jmrastaUfs^yiQTi. (PI, VII, fig. 8.) This Spatan- 
goid is abundant at Timber Creek, New Jersey, where it eharactcrizes 
the straw-colored limestone which composes the upper part of the 
formation. 


CHAPTER III. 


TERTIARY, QUATERNARY AND MODERN ROCKS. 

/ 

The Tertiary Rocks follow nearly the same line of geographical 
distribution with the Cretaceous, but arc much more developed, 
especially along the Atlantic coast, where they often entirely cover 
the beds of the Cretaceous group, and where they come to rest 
directly upon the eruptive and mctamorphic rocks. 

Their study, like that of the cretaceous, is far from presenting as 
satisfactory results as that of the palaeozoic rocks of this continent. 
Often confounded by observers with the cretaceous, quaternary, and 
even modern system, it is not possible to give a very exact genejul 
description of them, or to limit them with certainty upon the map ; 
and I have taken the same color for the tertiary and quaternary 
rocks, because it is not possible to distinguish them accurately at a 
large number of points. 

Tertiary. — The only researches of any accuracy and detail upon 
this formation are those of Messrs. Conrad, Lea and Lycll, who have 
determined the relative age of several groups of these rocks, and in 
this way have established certain data for later students of the rocks 
of this system. 

The tertiary rocks have generally been divided, in nearly all coun- 
tries where they have been recognized, into three groups, — the lower 
or Eocene, the middle or Miocene, and the upper or Pliocene. Each of 
these gi’oups has been agjiin divided into several sub-groups in many 
regions of western Europe, where the tertiary system occupies a con- 
siderable place in the geographical extension of sedimentary rocks, 
and where it has been studied with great care and minuteness, which 
is not the case in America. For this reason, we shall only seek to 
establish the three principal formations. 
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Tlic Eocene strata^ or inferior tertiaryj are found along the eastern 
border of the eruptive and metamorphic rocks of tlie Allegbanies, 
beginning at DclaTvarej forming a band which enlai^ges as you go 
southivard, and whose distinctive character becomes very marked, 
especially in Alabama. Mississippi and Louisiana. In Maryland and 
Virginia the rocks which constitute the Eocene are prineipilly green- 
sand and marlj having the greatest niineralogical resemblance to tlio 
cretaceous rocks of J^ew Jei'seyj which is easily explained by a partial 
dostructioiij and a residuum of the cretaceous system at the moment 
when the formation of the Eocene began. 

In the Carol inaSj Georgia and Alabama, this mineralogical charac- 
ter of the Eocene changes , and is replaced by a white limestone, often 
very compact, with red and white clays ; and sometimes, especially in 
Texa«, by ferruginous sand. The fossils found in these stiuta present 
a very different aspect, in general, from those which form the creta- 
cean fmna ; instead of cephalopod mollusks, such as the genera Ammo- 
nites 7 Belemnites, Eaculites, there aa^e a large number of 
acephalous and gastcropod mollusks belonging to the genera Ostrea, 
Lucina, i^atica, Fusus, &c. 

Many of the Eocene fossils are identical with, or very much resem- 
ble, the species of Europe, and give an age to these American strata 
which is probably the same as that of the calcaire grossier of Paris or 
of the nummulitic rock on the borders of the Mediterranean, Tiie 
localities of Fort Wasliington, Maryland ; Richmond, Virginia ; Wil- 
mington, North Carolina; Santee River, South Carolina; Jaekson- 
boro’, Georgia; Claiborne,, Akhama ; Vicksburg, Mississippi, are 
celebrated as types of the Amjsiricaii; Eocene. Claiborne especially is 
the richest locality in foasi^ awl been the most studied. 

Of late the Eocene strabu ha^been^recognized in the north-western 
regions, w ith a very mamk^sjii of fresh- water deposit, wholly 

analogous to what is found in the basin of Paris. Messrs, Starisbury, 
Culbertson, Evans and Richardson, have collected fossils, mollusca as 
well as plants, and especially vertebrata, wLich leave no doubt of the 
presence of a large Eocene basiu, extending from the borders of the 
Platte River and Republican Fork, through the Bad Lands, the Upper 
Missouri and the Sakatchewan River, to the mouth of the Mackenzie 
River, in the Arctic Ocean. The knowledge of this immense basin is 
still too imperfect to allow us to affu-m that it is wholly composed of 
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a fresh-Tvater formatioiij but the organic remains ivhich have as yet 
been discovered by Messrs. Richardson^ Prout and Leidy, are of a 
lacustrine, fluviatile, or estuary character. l\Ir. Romer has deter- 
mined the junction of the Eocene strata with the cretaceous rocks in 
Texas. It follows a line, which, starting from the Rio Grande dtd 
NortCj hetween Jlatamoras and LaredOj ascends nearly to Presidio 
del Rio Grande, passes to San Antonio de Bexar, Austin, Port 
Tow’son, and reaches nearly to Little Rock, in Arkansas. 

The middle and upper formations of the Tertiary system have been 
recognised and studied still less, and on fewer points* than the lower 
formation. The Pliocene, especially, has been recognized only in two 
or three localities in Virginia and New Jei^sey ; and it has probably 
been confounded in many places with the rocks of the Quaternary 
system of the Miocene. As yet, the existence of Miocene and Plio- 
cene has not been certainly indicated in the States of Mississippi, 
Alabama or Georgia. It is only from South Carolina to the sea-coast 
of Maine that beds of sand and clay have been described, containing 
fossils identical with, or very similar to, those found in the molassc of 
Switzerland, the hduns of Touraine, Franco, and in the crag of Suf- 
folk, England. The principal localities wRere the Miocene and Plio- 
cene strata have been recognized are Wilmington, North Carolina ; 
City Point and Coggin’s Point, Virginia: Williamsburg, Maryland; 
Cumberland County, New Jersey: West Point, New York; Nan- 
tucket and Martha^ s Vineyard Islands, Massachusetts; the Connecti- 
cut valley, and Portland and Augusta, Maine. It is very probable 
that the States wdiich surround the Gulf of Mexico contain tertiary 
rocks belonging to these middle and upper divisions ; and furtlicr, that 
these rocks ascend the Mississippi as far as Tennessee and Arkansas. 

In comparing the following tertiary fossils with those of the other 
geological i>eriods contained in this volume, the great difference of 
their forms wall be seen, and at the same time it will appear how much 
these tertiary fossils resemble the shells actually living on the shores 
of the Atlantic and the Gulf of Jlexico. 

Lucina rotunda^ Lea. (PI. VIII. fig. 1.) — This Acephalous 
Mollusk is found in great abundance at Claiborne, Alabama ; and on 
the Santee river, South Carolina 

Venericardia SilliTnanl, Lea. (PL VIIL fig. 2.) — This Acepha- 
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lous Molliisk is also very cominoii at Claiborne, at Wilmington, and at 
Shell BluiF, Georgia* 

Ostrea seniilunata. Lea- (PL YIII. iig. 3.) — The genus Ostrea 
is one of tlie most universal and chaimeteristic of the American ter- 
tiary epoch. This species is found espeeially at Claiborne and Santee 
River. 

Natica striaiaj Lea, (PL VIIL fig. 4.) — This little Gasteropod 
^lolliisk is one of the most characteristic fossils of Claiborne and 
Wilmington. 

Fnsus Fittoni^ Lea. (PL VIII, fig. 5.) — This gasteropocl, which 
resembles closely a species found at Grignon, near Paris, is found at 
Claiborne and in Virginia- 

Voluia Vanuxemi. Lea. (PL VI II. fig. 6.) — A species of Gas- 
teropod, very common at Claiborne, where, with the five preceding 
species, it characterizes the Eocene strata. 

Charchai'odon angasiidens^ Agass. (PL VIII. fig. 8.) — This 
tooth, which helongs to a fish of the family of the Squalidae, is one of 
the most characteristic fossils of the American and European Eocene, 
and is quite common. 

O/eoflonr CidberfsoiiU^ Leidy. (PL A^III. fig. 7.) — This fossil 
Mammal, of the order of the I^iclijdermata, wxs truly a ruminating 
hog. A great number of specimens have been found in the Eocene 
rocks of Nebraska, in the Bad Lands, between Cheyenno and V^hite 
river, to the north-^vest of Fort Pierre Chouteau, This part of the 
Nebraska Territory appeal's to be richer in the remains of Mammalia 
and Cholonia of the Eocene pcrical than tlie deposits of the same age, 
in the basin of Paris. All the fossil mammalia which have been 
found there belong to the order of the Pachyderms, w ith the excep- 
tion of one carnivorous animal of the genus McicAairodn^, The 
most common genei'a are Palmotkerlumj Rkluoce?'os. Oreodon and 
Arch<xotkerium ; these two last arc entirely new genera in Paleon- 
tology, and appear to belong exclusively to the Eocene fauna of 
North America. 

Quatkkxary. — The quaternary system, or diluvium, includes all 
deposits, whether regularly stratified or not, — marine, fluviatile, lacus- 
trine, terrestrial, solid or incoherent,^ — ^ ■which were foi'med between the 
close of the upper tertiary peritnl (Norfolk and Sufiblk upper crag) 
and the commencement of the modern rocks, or the present epoch. 
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These rocks, which correspond to the groups Newer Pliocene or Ple- 
istocene of the tertimy, and Post-Pliocene of the Post-terikiry of 
Mr. Ljcll, are even now very difficult to characterize, notwithstanding 
tlie numerous w orks lately published on the geological period. Con- 
founded at one time w ith the tertiary and at another w ith the recent 
deposits, the only writer w'ho has classed and limited the quaternary 
rocks witli an approach to regularity is Mr. D^Archiao, in his 
important work, entitled Ltistob'e des Pragris de Ut GiologieP 

“The indistinct character,^’ says DhVrdiiac, “of the deposits 
wdiich the quaternary epoch lias left us, thinly spread over large sui^- 
faces, and the want of regularity, symmetry and continuity, in their 
general disposition, have rendered incomplete and nneertain all 
attempts to compare them, and establish relations between them.^^ 

Notwithstanding several example.^ have been cited of human le- 
mains. or of the relics of man's industry, as fountl in the caverns and 
deposits of diluvium, together with bones of species of vertebra ta 
entirely lost, very few geologists have been convinced that they 
were contemporary ; and it may be said tlait the precise epoch of 
maivs arrival on tlie earth is still a profoiuid mysteryj into which, 
perhaps, we shall never be permitted to i>enetrate. 

The formations wiiich belong to the quaternary are much more 
complicated tlian was at fii'st believed ; and the theorizers w ho ex- 
plained them all, some fifteen years since, hy simple and easy means, 
have seen their theories vanish and disappear behind a mass of ne^vly- 
observed fiicts, winch, unhapi)ily for the theorists, resist these exidan- 
tions ri priori^ always so convenient, but also always false, w hen they 
are applied to the whole glolxq or even to one of the two hemi- 
Spheres. 

In America these formations are cofinposed of raised beaches of 
marine and lacustrine deposits, and, histly. of drift and ]>oulders, or 
eiTatic formation. On the line of coast extending from the moutli of 
the Hudson Elver, at Ne^v York, to the motith of the Hio Grande 
del Norte, in the Gulf of Mexico, are found ancient beaches, olten 
fifty or even a hundi^ed feet above the [iresciit level of the ocean, 
which contain, in tliolr strata of sand and clay, shells in a fossil state, 
exactly the same as those that are now' living in the sea. Ascending 
the rivers of this region, on almost all the cliffs, and especially on the 
borders of the immense basin of the Mississippi, sandy and clayey 
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deposits, containing enormous quantities of various fresh- water shells, 
such as the Unlo^ Atiodon^ Heli:v^ Pupa ; of species that now live 
Dll the borders or in the bed of these rivers. The cliffs containing 
these shells are often raised more than a hundred feet above the rivers 
which they surmount ; on the heights overlooking Pittsburg, between 
the Monongahela and Alleghany Kivers, there are beds of clay con- 
taining great numbers of the Uiiio, with the same variety of species 
that exist in the aetnal Ohio, and which are one hundred and twenty 
feet above the level of the river. Tiiere ai-e often found in these 
strata numerous bones of the mastodon, elephant, tapir, ivolf, mega- 
thei'iirm, mylodon, in a good state of preservation ‘ all those 
mammalia and gigantic chelonians vrhieh have preceded the actual 
fauna. The most celebrated localities for these bones are San Felipe, 
Texas * Natchez, Mississippi ] West Feliciana, Tennessee ; Bloom- 
field and Big Bone Lick, Kentucky; Cincinnati and Zanesville, 
Ohio* 

Many of these enormous skeletons of mastodons and elephants have 
been discovered entire: and, notwithstanding the difficulty of preserving 
them, — ^for they often crumble into dust on coming into contact witli the 
atmosphere, — several arc found in public and private museums. The 
Mastodon giganteus (Cuvier), found at Newburg, Neiv York, wliicli 
belongs to Dr. J. C. Warren, is celebrated for its fine preservation, 
and by the engiiivings which have l>een made of it by its proprietor. 

On the heights which border the St. Lawrence from its mouth to 
its source, that is, to Seven Beaver Lake, the source of the St. Louis 
River, the first name of tlie St. Kxwrence, varying from fifty to one 
hundred feet, are found deposits of sand and clay, often forming ter- 
races above the river, which contain shells identical tvith those that 
live now' in the waters of the River and tl\e Gulf of St. Lawrence. 
Lake Champlain and tlie River Richelieu, also, present the same phe- 
nomena* The rlifierence between these deposits of sand and clay and 
those we have described as further south is, that they overlay a 
formation often considei^ablej composed of drift, boulders and scratched 
and polished rocks, which is special to the polar regions, or to the 
high mountain chains of the temperate and ecpiatorial zones. 

Tins formation of drift and boulders is ehiefiy marked by sand and 
clay, enclosing blocks which vary from the size of a pebble to that of 
5 ^ 
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an enormous rock, and" ^hich have been tmnsported various distances 
from the point ivhere they were formed. A constant and partienlar 
phenomenon of this formation is the marks of the passage of these 
blocks and gravel upon all the rocks that form the country where 
they are found. These marks consist of scratches, often very fine, 
the majority of which follow a certain direction ‘ although in Amer- 
ica a surface is seldom found with ail the scratches parallel, which 
sometimes occui^, within narrow^ limits, in the Alps. The scmtches 
occasionally cross one another at all angles, from zero to ninety de- 
grees, though they have still a general direction, w hich the crossing 
does not change ; and they are imprinted wdth the same regularity on 
all sorts of meks, even the conglomerate, which are composed of frag-- 
ments of various hardness ; which shows that the force that produced 
them must have been uniform and poiverful. 

In the researches lately made into the cause or causes that produce 
these scratches, it has been determined that ice only lias this power, 
and it has been concluded that the drift and erratic boulde 3 *s owed 
their origin to the glaciers or to floating ice. In North America, all 
the immense erratic formation, extending from the pole to the forty- 
fii*3t degree of latitude, has been attributed to glaciers by some 
writers ; but I think the eoimtry is too flat, and the constant inter- 
section of the scratelies cannot be explained by the motion of glaciers. 
Consequently it has been concluded, and I think justly, that the 
greater part of the American drift and boulders are due to icel^ergs 
and ice cakes, still so common noiv in Lake Superior, on the coast 
of Labrador, the banks of Newfoundland, in Hudson's Bay, &c. If 
there are real glacier scratelies, tliey will be found in the Rocky 
Mountains, and perhaps also in the White Mountains. 

On glancing at our map, it will he seen tliat the quaternary system 
is indicated at very few points. Long Island, Cape Cod and the 
Plateau dn Coteau du Missouri, are colored as belonging to this sys- 
tem, which I have made the same tint as the tertiary. Very few 
points in the United States are free from more or less considerable 
traces of the quaternary system j thus I have not indicated it wdiere 
the age of the rocks on w^hich it rests is known, w hatever might be its 
impoi'tance in extent and thickness. To have a just idea of its dis- 
tribution and its true relations, a special map would be needed, pre- 
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scnting only the tertiarjj quaternaiy and modem systeins, geologicallj 
colored. Unhappily, many of the elements axe still wanting to such a 
a study. 

MODERN ROCKS. 

The mo<lern rocks are divided into two large classes. The first 
comprehends all the products of the causes which tend to modify the 
surface of the earth hy acting directly upon it; and the other 
embraces those phenomena which have their origin below the earth’s 
surface, 

Tlie products or results belonging to the fii’St class are, according 
to their origiUj atmospheric and terrestrial, such as the alteration 
of rocks by atmasplieric action, deposits produced by falling dust or 
ashes j vegetable soil, landslips and debacles ; also lacustrine ^ fluviatilc 
and marine, such as icebergs, glaciers, the alluvium of rivers and 
lake^j deltas, sea-mai'giiis, dunes, coral islands and reefs, &c. 

Those of the second class are aqueous, such as mineral and 
thermal springs, tuffs and travertine ; or volcanic, as volcanoes, earth- 
quakes, contemporary elongations and depressions. 

In a word, the modem rocks are the result or pro<lucts of all the 
phenomena now in action in or upon the planet named Earth. The 
study of these rocks is of the greatest imporfemcej as it first 
ac<|uaiiit6 us with what is passing around us, and then enables us to 
compare and unite, by the laws of analogy, the present phenomena to 
those which have preceded them. 

Although we regard the study of tlie present causes and results the 
most certain basis that the geologist can command, to explain in a 
rational manner wlnit has passed upon our globe, yet we are far from 
thinking that tlie organic ai^d inorganic phenomena now in action, 
however much prolonged tlieir action be supposed, can explain all 
those w'hieb took place during the geological periods, and all the 
effects which are produced by them. 

The school of actualists proceeds by negation. It denies all the 
researches, paleontological, mineralogical and geognostic, which have 
been made upon the epochs anterior to the tertiary system, and 
substitutes in their place doubts and prophecies. Thus, the progress- 
ive perfection in the oitler of the vertebrata, from the Silurian to the 
present epoch, is for the actualists a myth; the complete annihilation 
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of one faunRj and its replacement by another wholly different, is impos- 
sible , and contrary to the existence of Xoah’s ark. But, in recompense, 
the actualist predicts that a fossil man will be discovered in the Pots- 
dam sandstone ; that the sea-serpent, so celebrated in the newspapers, 
is a lineal descendant of the Ichthyosaurus or Plesiosaurus of the lias 
of Lyme-regis j and, finally^ that you may some day see granite, dykes 
of gold and silver, and beds of cannel coal, formed before jour eyes* 

Happily, geology continues its progress, notwithstanding the barriers 
that theories would impose* In the natural sciences, it may be said, 
without hesitation, after the efforts of Linnaeus, Werner, Hutton and 
Geoffroy St. Hilaire, that every theory is false ] that the earth does 
not bend to the laws of raatliematics, Like the heavenly bodies ; and 
that man is incapable of explaining and classifying, under one law, 
the work of Him who has presided over the creation and development 
of our planet. 

Geology, the resume of the natural sciences, escapes still more 
easily than zoology, botany and physical gc^c^^raphys, thjc, limits of a 
system of classification* To submit not onl;jj'^geblop^^ one only 
of the numerous parts of ivhicli this science is to a geneiul 

theory, wdiose law is applied to the whole impossible as to 

resolve the problem of squaring the circle, or of perpetual motion. 

An order of geological fiicts in a certain geographical region may 
be explained in a more or less satisfactory manner ; and that ought to 
be, and is truly, the aim of tiie researches actually made by the great 
majority of geologists. But, to deduce a law^ from a small number of 
observations, made on a tw euticth or a thirtieth part of the surface of 
the globe, to which the whole shall be submitted, is an impossibility 
on which all the theorists, past, present and future, will make ship- 
wreck* Kotwitlistanding the flexibility of the exterior part of the 
earth, no one is permitted to mould it according to the ideas of his 
brain. God only lays his liand upon it, and modifies or forms it 
according to his infinite and impenetrable designs* 

But, to return to the description of the modern rocks. In North 
America the modem formations are produced on a large scale j their 
origin, as given above, wdll suflico to show^ their importance* I shall 
not describe in detail each rock actually in process of formation : only 
observing that there are no volcanoes in activity in the United States 
or in the British Provinces ; that the phenomena of icebergs and ice- 
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cakes take placi^ aonuallj on tlie great lakeSj the St. Laivrcncej the 
banks of Newfoundland, &c,j and that the sea-margins extend chiefly 
from Long Island to the mouth of the Eio Grande del Norte. Several 
mud deposits present very curious phenoniena. es]K^cially the red mud 
constantly deposited by the tide in the Biiy of Fundy, in the Minas 
Basin. During the drought of summer, this mu(I is hardened before 
the return of the tide^ and pieces of dried mud can be cut, showing on 
the edge the thickness of uiud brought by each tide, — a thickness 
varying from tour to eight lines j and if these little beds are sepa- 
rated, they often show the prints of birds^ feet, of turtles, and the 
tracks of mollusks, even the drops of rain j thus explaining the similar 
marks found in geological periods anterior to ours. 

Tlie Ohio, Slissouri, Red River and the Mississippi, bring down large 
L[uantities of oi'ganic and inorganic bodies, which deposit themselves 
on the coast of the Gulf of Mexico, and form an immense delta at the 
mouth of the Mississippi. Each year this delta encroaches on the 
ocean, and the bar, off the month of the river, continually changes 
place. I have indicated on the map this part of the shores of the 
Mississippi, which is inundated nearly every year, and offers deposits 
of modern rocks. 

One of the most remarkable of the deposits of modern rocks is 
doubtless the pint which forms Florida, which is entirely owing to 
coral banks, gradually but conshintly incre^ising, and added to the 
coralline shore of this peninsula. This discovery of the ixiceiit forma- 
tion of Florida, and the description of the mode of growth of the 
North American coral reefs, is due to Mr. Ag^issiz, who 1ms given an 
excellent description of them in one of the publications for the United 
States Coast Survey, in the year 1852. I shall only give here the 
tw'o polyps wdiich play the principal part in the increase of the coral 
reefs. They are the Meandrina labyrinthica, Lam. (PL VIII. 
fig. 9) I Astrea mammillata, Lam. (PL VIII. fig. 10). 


CHAPTER 


IV, 

GEOLOGICAL MAP AND SECTIONS, 

The fii'st care of an observer, yiho makes a geological stncly of any 
country, is to draw sections whicli show the order of superposition 
and the arrangement of the strata ; then, after having grouped these 
strata, he endeavors to limit them, and to trace, on a map, the bound- 
aries of these different mineral masses. 

The strata, or, more generally, the mineral masses, are not giwped 
by an absolute and mathematical law, but their arrangement depends 
upon the object proposed, and may vary even, according to the pur- 
pose of the observation which the geologist has in view. Thus, for 
example, in this work, whose object is chiefly to synchronize the 
sedimentary rocks of America with those of Europe, I have employed, 
to form niy groupings, the three following means: first, tlm analogy, 
and even the identity, of fossils; then, the mineralogical composition 
of the rocks with regard to their general resemblance, and, lastly, the 
direction of the systems of mountains. 

The last two means arc of much less value than the fii’st, but 
sliould not be entirely neglected, especially wiien the first is doubtful 
or wanting. But, if a topographical map, on a large scale, of one of 
the States of the Union, were to be studied in detail and colored geo- 
logically, the sjncln'onism of the mineral masses contained in this 
State witli those of Eurojie being only accessory to the principal 
object, I should make the grouping of the strata chiefly according to 
the state of aggregation of the rocks ; thus, as they are siindstones, 
clays, limestones, or schists, &c,, the topography of the country will 
correspond to them and result from them, taking into view, neverthe- 
less, the manner in which these rocks have been affected by disloca- 
tions or denudations. Paleontology here is of secondary importance, 
and serves to show only that the faunae and florae buried in the 
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strata arc in harmony with the movements of the eartli's emst which 
have given birth to the country. Lastly, the cliacortlance of the 
stratification is also a characteristic of great value in such a study. 

A geological section, when it embraces only a small and smooth 
extent of country, with the same scale for the heights as for the 
lengths, is of the greatest utility to give an exact idea of the superpo- 
sition of the stmta, the direction of dykes, and the position of the 
rocks with relation to each other. But, when tlie geological section 
crosses a chain of mountains, and includes a large extent of country, 
it is only a miserable caricature of the truth, For, iu this case, the 
heights are considerably exaggerated in proportion to the lengths, in 
order to mark the strata which are exposed to view in these moun- 
tains, whose relative position it is requisite to show. Further ; the 
curving of the earth is a new source of error, to which it is not usual 
to pay attention, but wLieh does not fail to lead astray when the sec- 
tion crosses a large basin. Thus, when a geologist constructs or 
studies a large geological section, his attention should be constantly 
fixed on the proportions whlcli exist in the section, as ivell as on the 
relation of these proportions to the diineiisions of the globe. 

I have added to the geological map of North America two large 
sections, wliich cross it in different directions, almost at right angles 
to each other. One of these sections goes in a straight line, from 
Yorktoivn, Virginia, to Fort Laramie, Bocky Mountains, crossing the 
Alleghanies perpendicularly ; the other begins at Lake St. John, 
Iludsoifs Bay Territory, and follows a broken line, which passes by 
Lake Simcoe, Cincinnati, Nashville, and Mobile. 

These sections are fiir from representing the reality, for the heights 
are exaggerated in proportion to the lengths, and I have not taken 
into account the curve of the earth. But, iiotwitlistaiiding the want 
of exactness in their execution, I thought it best to give them, 
because tliey express that the chains of mountains liavc profound roots 
in the depths of the earth, and that the disposition of the plains is in 
harmony with that of the mountains. Further ; these sections ai^e a 
real assistance, enabling the student to read with more facility what 
the geological map represents. Nevertlieless, I repeat it, that the 
reader may understand the graphic exactness of the sections, they 
are, in tiaith, caricatures ; though I liave endeavored to keep as near 
the reality as possible, and I think they express well enough what 
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they iii'C flesigtied to express, — that is, the superposition of the rocks 
and their relative distribution. I have said these sections express^ 
and do not 7'epresent ; for they are truly only an expression, and not 
a representation or portrait of things as they exist in reality. 

A topographical map, geologically colored, and accompanied hy an 
explanation of the colors, arranged in the chronological order of the 
rocks, gives a much better idea of the exterior configuration of the 
globe and of the relation of the different mineral masses, than a 
geological section can do, even when the proportion of the heights to 
the distances is ohserved, and the curve of the earth is considered. 
Topography is one of the most important points for a geological map ; 
for^ without it, it la materially impossible to describe and understand 
the orographical structure of a country. The geological structure of 
the Alps, the Jura, and Auvergne, have been exactly dcsciibed and 
undei'stood, because there are good topographical maps of those 
regions. Unhappily, America has as yet no good toj)ograpliical 
maps; and, notwithstanding the attempts at orographic description 
which have been matlc upon the Alleghanics, the degree of exactness 
of these theories cannot be determined, nor to what paii of these 
mountains they may be applied, except from the sections matle by 
geologists who have been engaged in this study. 

In the geological map here given, there ai’C no topographical indi- 
cations, for the very simple reason that, being unable to make them 
exact from the want of topogi'apliieal maps, I preferred to omit them 
entirely. But I have written near the places occupied by different 
chains of mountains the names of these chains, in order to give an 
idea of their relative position, and, also, that I may class these moun- 
tains according to their relative age ; that is, following the chronolog- 
ical order of their appearance. 


EEUPTrV'B AND METAMOIIPHIC EOCKS. 

DIEECTXONS OF MOUNTAIN KANGES. 

Hitherto we have described the stiwtified rocks whose successive 
beds cover the larger part of the surface of the Unitetl States and of 
the Provinces. There is a second category of unstratified rocks, 
whose masses, coming from an unknown depth in the interior of the 
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globe, rise, like irregular colamns, and reach the surface, generally 
forming the summits of the highest mountains- 

These rocks, of igneous origin, have been inserted in the fractures 
of the stratified rocks bj eruptions from the interior of the earth, and 
have given rise to dislocations, and often to alterations, of the beds 
of aqueous origin* 

The causes of the formation and appearance of the eruptive rocks 
are still theoretical questions, and this is not the place to discuss 
them, I shall indicate only their geographical distribution in North 
America, endeavoring to class them accoi'ding to the epoch at which 
they rose from the bosom of the earth* 

The igneous rocks are divided into a large number of different 
species, if they are classed according to their chemical and mineral 
composition. We shall name only the principal ones, refeiTing to the 
appendix for their description* They are granitic, felspathic, horn- 
blendic, serpentinoiis and porphyritic, according to the predominance 
of one or several minerals in their composition. At their point of 
contact with the sedimentary rocks, it often happens that the latter 
are changed and metamorphosed from their first nature into mica 
slate, gneiss, ciystalline limestone, &c. Notwithstanding the want 
of agreement among geologists as to the rocks which should be 
regarded as mehimorphlc, — some even going so far as to place granite 
among them. — ^ it is very important on a geologic map to distinguish 
the metamorphic from the eruptive rocks, in order to take advantage 
of their relative positions, for orographic description, or for the age of 
the rocks that form a country. We have in vain attempted this sepa- 
ration in our map of America, the want of success being caused by 
the insufficiency of observations on many points, and by the inex- 
tricable confusion of the descriptions and classifications of tlicm which 
have been made. For these reasons, the metamorpluc and eruptive 
rocks have only one color, the copper-trap only being ilistiiict, whose 
mineralogica! character, position and exterior form, make such a 
contrast with the otlier igneous rocks, that it is easy to indicate this 
division of the igneous rocks by a special color. 

It will be seen at once, by following on the map the parts of the 
country wholly formed of eruptive and metamorpliic rocks, what an 
imj Oitant part they play, first, as to extent, and then chiefly it may 
be remarked that they generally form the mountainous parts of the 
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country, and almost always make the contours of the hydrographic 
hasias. These hist considerations, one of which is the corollary of 
the other, have, for a long time, attracted the attention of geologists ; 
further, the practical examination of mountains has taught miners, 
from time iimneinorial, that the sedimentary beds are elevated 
according to general direction, whose constancy often extends to 
immense distances, and that the mineral veins also present this con- 
stancy of dmection, to which is added a special parallelism in the 
veins of the same nature* Such results have fixed the attention of 
observers, and very marked relations have been recognized as exist- 
iim between the direction of the mountains, the rocks which form 
them, and those that surround them. These relations are hir from 
being all known, or even perfectly limited; and, notwithstanding 
numerous researches on this subject, it may be said that this part of 
geology, wiiich treats of the origin, age, and orogi'aphy of mountains, 
is the most obscure, and that upon which the science has the fewest 
facts. The most distinguished geologists, from the time of IVerner 
and De Saussure, have occupied themselves with these questions ; but 
no satishictorj results have yet been reached. At first regarded as 
not a difficult question, they sought nitlier to explain the origin of 
these relations, than to study, measure, and define them with exact- 
ness. Ill this w^ay the number of theories conceived and uttered on 
the subject is considerable ; but, as observations have increased, the 
question has lieen recognized as a complicated problem. And, now, 
instead of constructing theories on these relations, practical geologists 
are satisfied to describe them, hazarding timidly, from time to time, a 
theoretical suggestion, very far from having the absolute and mathe- 
matical exactitude ^\hieh was formerly given to them. 

The most plausible and rational of the hypotheses on the origin of 
mountjtips Appears to be that of the gradual cooling of the globe, and 
the consecpient coiitraetion of the internal mass. On the redative age 
of mountains,— that is, the epoch at which each appeared, — 'satisfac- 
tory results have been obtained for a part of Western Europe, thanks 
to the label's of Messrs. Lueh. Sedgwick, Boue and Elie de Boauniont. 
This part of the science, which may be designated under the name of 
Geodesic Geology, is still far behind the classification and stmly of 
the sedimentary and igneous rocks ; and it may even be said that the 
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methods to be followed, ia order to arrive at tlie kEowlcdge of tliese 
relative ages, ai^e still very incomplete. 

As to orography^ which is, properly speaking, the geological topog- 
raphy of a chain of mountains, it is not yet kno^vu even for tlie 
mountains of the countries which have been the most explored, as 
England, France and Germany, Various theories have been pro- 
posed, based always on a small number of facts, not only to explain 
the orography of one chain, but of all the mountain chains of the 
globe. Unhappily for their authors, these ambitious orographic 
theories vanish still more rapidly than those which are made on the 
other parts of geology ; and, even now, not only are there no general 
results obtained which may be applied to several chains, but tliere 
arc satisfiictory observations only on two chains j which are the Jura, 
by M. Jules Thurmann, and the Swiss Alps, by M. Bernard Studer; 
and even these orographic results of these two chains are far from 
explaining all the forms and accidents of dislocation found there. 
Thus it may he said, without hesitation, that to find a description of 
the structure of a chain of mountains, more or less in agreement with 
the reality, is the most difficult question for a geologist to resol ve- 
in order to show still more clearly the difficulty of such a problem, 
it is sufficient to recall the endless discussions to which the geognos- 
tical orography of volcanoes iuis given rise, this phenomena of isolated 
mountains which takes place before our eyes, and which may be 
called simple, when compared with the phenomena developed in the 
Alps, the Caucasus, the Ilimmalaya, the Kocky Mountains, &c. 

The constant object of tlie geologist’s researches is to make himself 
master of the secrets of nature. — IIow" to observe ? What steps to 
take in these interrogations that man addresses to the witnesses of 
what has formerly taken place upon the globe ? That is the ques- 
tion ! Each sort of observation requires special means and methods, 
but certainly none demands more sagacity, experience, I might 
almost say genius, than to be able to know’ the internal structure of a 
chain of mountains. It is the most hidden secret that geologists have 
yet been able to discover. 

The fossil retnains arc the medals of creation,” ^?hile the moun- 
tains are its colossal siahics; with a collection of a certain number of 
fossils and minerals, one may write, and even stereotype, a cliapter 
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of the worltVs history; but this chapter always begins with an 
immense capital letter^ which is a chain of mountains. 

As was remarked above, very little is known on the relative age of 
the cliains of mountains of the globe, and the methods pui'sued for 
this object are still very uncertain. M. Elie de Beaumont is, cer- 
tainly, the geologist who has contributed the most to advance this 
part of tlic science ; and he has recently published his researches on 
this subject in a remarkable book, entitled, Notice sur Ics Systemes 
de Manta ^ncs. I will indicate, in a fe\>' words, a part of the princi- 
ples and the methoil followed by M. de Beautpont : 

“The fissures made in the external crust of the globe have deter- 
mined the elevation and upheaval of the beds of which this crust is 
composed, and the edges of these broken and upheaved beds have 
become the crests of those irregularities of the surface of the globe 
called mountain chains ; from which it results that the expressions, 
avemge direction of a system of fractures, average direction of a 
system of upheaved beds, direction of a system of mountains, arc 
nearly synonymous. 

“ The circumstance that in each country the inclined sedimentary 
beds, and the crests which these beds form, do not present indiffei- 
cntly all sorts of directions, but conform themselves to a limited 
number of general directions, — a circumstance of which all maps 
exactly drawn present striking examples, — has appeared to me to 
constitute in the study 'of mountains a feet of an importance analo- 
gous to that which the fact of the independence of the formations pre- 
sents in the study of the successive sedimentary deposits. I have 
endeavored to connect these two facts together ; and I think I have 
established their coincidence in a sufficiently lai*ge number of exam- 
ples to warrant the conclusion of the independence of systems of 
mountains liaving a different direction. 

“ The indication of a general tendency to parallelism, presented by 
the foldings and fractures of the earth’s crust protluced at the same 
epoch, seems, at first, to need no commentary, especially wlien 
applied only to accidents observed in the soil of a country so limited 
in extent that the curve of the earth can have little effect. Never- 
theless, as no limit can be put to the distance to which it might be 
possible to follow accidents constantly obeying the same law, it is 
necessary to analyze this first notion of a certain parallelism with suf- 
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ficient exactness^ to prevent tlie extent of space over vhieh this 
parallelism may exist from making the definition erroneous. 

■ ^ To do this* in the first place, we must remember that when a 
line is marked on the surface of the earth, with a cord* or by stakes, 
or in any other manner, the line tlius determined is the shortest that 
can be drawn between the extreme points at which it stops ; and that 
the slight flattening which the teo'estrial spheroid presents being 
abstracted, such a line is always an arc of a great circle* 

■■ Two gieuc circles which intersect each other necess^irily at two 
points diametrically opposite can never he parallel, in the ordinary 
sense of the word. But two arcs of great oireles, sufficiently limited 
in extent for each to be represented by one of its tangents* may be 
considered as parallel, if two of their respective tangents are parallel 
to each other. It is thus that all the ares of meridians which cross 
the equator are really parallel to each other at the points of intersec- 
tion* 

“ In general, two arcs of great circles of limited extent, eyen with- 
out being very small, may be called parallel to each other if they are 
placed in such a manner that a third great circle cuts them both at 
right angles through their middle point. For the same reason, any 
number of arcs of gi-eat circles, each of little length, can be called 
parallel to one great circle of comparison, if each, in particular, con- 
forms to the condition above stated with regard to a tangent of this 
auxiliary great cii'cle* For this, it is necessary and sufficient tixat 
the different great circles which cut at right angles each of these 
little ares in the middle should themselves meet at the two opposite 
extremities of the same diameter of the sjihere. If this condition is 
fulfilled, and if, at tlie same time, all these little arcs of gi^eat circles 
are separated from the two points of intersection of their perpendicu- 
lars, — if they are concentrated in the neighborhood of the great circle 
which serves for the equator to these two poles,— they may be consid- 
ered as forming on the surface of the sphere a system of lines pamllel 
to each other* 

“ The fundamental problem presented by a like system of small area 
observed on the surface of the globe* where they are marked hy the 
crests of mountains, or by the outcrop of beds, consists in determin- 
ing the great circle of comparison, to one of the elements of wliieli 
each of the small arcs observed is parallel. 

6 ^ 
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The small arcs determined by observation may be generally con- 
sidered as being tliemselves infinitely small secants, or tangents, to so 
many small circles resulting from the intersection of the surface of the 
sphere with planes parallel to the great circle of comparison, forming 
the equator of the whole system. Each of these ,small cii cles is a 
parallel with respect to the equator of the system ; it lias the same 
poles, and these poles arc the two points where all the great circles 
perpendicular to the small arcs, constituting the system of parallel 
traces determined by observationj intersect. 

Tlie problem arising from such a system of parallel .traces observed 
on the surface of the globe consists in determining these two poles ^ 
orj what amounts to the same tliingj its equatorj — that is, the great 
circle of comparison to which each of the small ai^cs observed may be 
considered* as paralleh This determination would be easy, and 
might be rmnle after twOj or at least a few observations, if the condi- 
tion of parallelism was rigorously satisfied. Since^ howeverj thiSj in 
general, is hut appi'oximatively accomplished, the determination of 
the great circle of comparison can only follow after numerous observa- 
tions, well combined with each other ; and thus, while the observations 
are not very multiplied, or spread over a wide space, wc can advance 
towards this determination only by successive approximations.” 

M. cle Beaumont employs two methods, — ‘the one graphic, the other 
trigonometric, — in onler to determine the great circle of comparison 
for the direction of a system of mountains. These methods, much too 
complicated to he here described, have enabled the author already to 
determine a certain number of directions of mountain ranges whieh 
travei’se western Europe. These different systems of mountains* 
when traced on a teiTCstrial globe, are seen to form a part of a vast 
system of parallel chains, which extends far beyond the countries 
whose geological sti'ucture is known. As the small parallel chains 
have been recognized, by degrees, to be generally contempomneous in 
all the parts of each of these systems which are situated in the well- 
explored regions of Europe, M. de Beaumont concludes that this law 
should be univei’sal ; and, until direct observations have shown the 
contrary", he regards each of these vast systems as owing its origin to 
one and tlic same epoch of dislocation. 

With this for the kisis, the author prolongs the systems of moun- 
tains which he has recognized in western Europe into the other parts 
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of the world ; and, in this way, a cerfcun number of the moimtain 
systems of AmericiX enter into his chisslficatioii. Without being 
equally sanguine with iM. de Beaumont as to the generality of this 
lawq not only for countries out of Europe, but for the whole of Europe 
itself, we recognize, nevertheless, that such a parallelism of small 
contemporary chains exists in all circumscribed countries ; and, 
further, that this pamllelism with the contemporaneity extends some- 
times even to iVmerica ; but, in this case, it is the exception, and not 
the rule. Wo think the question is far from having been resolved ; 
and, above all, we cannot admit, without large reservation, so general 
rjia; Im-w^i for so immense and complex a phenomenon. However this. 

we will try to class the dislocations that have affected the 
' Ani^rican strata included in our map, by means of this parallelism of 
arcs of a circle, and that independently of parallelism with the moun- 
tain chains of Europe, and then wc will sen if some of them coincide 
with the systems of mount a i us traced in Europe by M* de Beaumont 
But, first, I would remark that the direction of the great chains 
should always be examined and determined on a globe; formally 
directions that appear in a right line on a planisphere will be curved 
on a chart of Mercator's projection. It is also necessary to establish 
a distinction between chains not parallel having the same direction ; 
that is to say, when eacli one takes its direction according to its own 
north, with relation to parallel chains hearing according to the card 
of direction for the points of tlie compass given upon the map. 

The following classification is entirely temporary, and only a first, 
imperfect attempt in a kind of research which has hitherto almost 
escaped the attention of the geologists who have described America. 
Eor, with the exception of some excellent observations made 
Messrs. Jackson and Hitchcock, on the general direction of the rocks 
in the New England States and in Nova Scotia, no general consider- 
ation has been given to this subject, nor any classification indicating 
the geological age of these directions- 

1. Lawretitme Spslem, — The granitic, syenitic and gneiss rocks, 
which make the foundation of the Lawrentine ilountains, are affected 
w’ith numerous dislocations that have uplifted them in different ways. 
These dislocations are not all of the same epoch ; nevertheless, there 
is one main direction which prevails much over the other directions, 
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and is almost from east to west, wjtli an average deviation of nearly 
which gives for the direction E. 6* N, and W, 5^ S, 

These systems of dislocations are tlie most ancient I have examined. 
I regard them as anterior to the deposition of t!ie first l>cd3 of 
Lower Silurian ; that is to say, previous to the fonnation of the 
Potsdam sandstone. 

Being the most ancient, it follows naturally that these primitive 
dislocations, which form in truth the mass of the Lawrcntine jMotin- 
tainSj have been sulvjected to much alteration by the crossing of the 
directions of subsequent dislocationsj which, added to the great diffi- 
culty of exploring the country where they are found, renders the 
study of tliem not easy. The localities where this older system of 
dislocation of the LawTentincs may be best observed are, the nortliern 
side of Lake Superior j between the factories of Miehipieoten and the 
Pic; the noi'theru coast of Lake Huron, betw’een French I'iverj Lake 
Hipis.^ing and Fort La Cloche ; the lino which goes from Lake 
Simcoe a little to the north of Kingston. I consider as of the same 
system of dislocation the centre of the group of mountaius. of eruptive 
and metamorphic origin, that forms tlie high land of Wisconsin and of 
Michigan, between the upper Mississippi, Lake Michigan., and Lake 
Superior, I say only the centre of this group : for I except the 
copper trap of the south side of Lake Superior, tlie age of which is 
much more recent, as wxll as the greater part of the dislocations 
which extend from W' isconsin River to Menomonee Eivor, Most of 
the mountains in the northern part of Keiv York State ^ betw een the 
Tliou.sand Islands and Lake George, are also of the same epoch, as 
well as two little granitic groups in the State of ilaiue, between 
Moosehcad Lake and St. John A River ; also the mountains at the 
north of ISTew^ Bruns wick, near Bathurst, the Colcquid Mountain, 
Nova Scotia, and, lastly, a small pai‘t of Cape Breton, between Louis- 
burg and the Lake of Bi^as d'Or. 

The three parallel lines of mountains, in ilissouri, Arkansa.s and 
Texas, which I have named the 0;5ark system, appear to me also to 
belong to this older system of dislocatjon. 

2. Two Mouuiulns and yiontniorenry Sysfem. — The disloca- 
tions giving rise to this system took place at the end of tlie deposit of 
the first group of Lower Silurian : that is, after the formation of the 
Potsdam group* Its direction, according to the few observations that 
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I have been able to make, appears to be approximativeij E. 40® N. 
ami W. 40® S, The beds of the Potsdam gioup are greatly eleyatcd 
near the junction with t1ie inetamorphic rocks, and are often niehi- 
morphosed themselves, which gives them a very hard, rjuartaite 
aspect. The localities where this system of dislocation can best l)o 
observed are the environs of Quebec, especially between the ^lont- 
morency and Indian Lurette Falls j Mount Cal vary , in Two 3Ioun- 
tains Gouiitj, near ^Montreal, and Little Falls, in New York State. 
I think the dislocations may be regarded as of the same age that have 
takc?i p]:ice on the north-western side of the mountains at the north 
of the State of New York; and on some points of the line of 
junction of the Silurian and the metaniorphie rocks ivhieh runs from 
Wisconsin to Menomonee Eiver, in the eastern part of Wisconsin. 
The movement that gave rise to these dislocations was much less con- 
siderable than when the Lawrentine system appeared, and was not 
felt at distant localities ; it has only modified some parts of the pre- 
ce<ling upheaval, by crossing and penetrating it to form small chains 
adjacent to this older range of mountains. 

3- Montreal System , — In many localities, and especially at 
Montmorency and at Little Falls, the beds of the second group of 
Lower Silurian, or Trenton group, are found deposited horizontally on 
very much inclined strata of the Potsdam group, presenting, conse- 
quently, very discordant stratification. These beds, forming the 
Trenton group, have also been subjected to dislocations soon after 
they were depo.sited. Without presenting any groat projections} or 
marks of much disturbance and upheaval} these dislocations, which 
took place after the deposit of the second group of Lover Silurian, 
are, iievei'theless, very cleaidy marked, and have left very remarkable 
traces, especially in Lower Canada. The summit of the mountain 
that overlooks Montreal is formed of dykes of greenstone or trap, 
which have entirely crossed tlie beds of the Trenton gi'oiip, and are 
even spread over them. Several other dykes of trap which are found 
in the same position on different points of the borders of the Ottawa 
River, a.s well as the Mountains of Eoloeil, Rougcinont, Monkinville 
and Johnson, near the Rivers Richelieu, Huron and Yamaska, a]>pear 
to me to belong to the same system of dislocation, whose general direc- 
tion would be precisely from east to west. I think traces of the 
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Montreal system will be found in other regions, and particularly in 
Upper Canada and the State of New York. 

4. Nairn Dame Mountain System. — If the preceding system 
has but slightly mised and disturbed the beds, it is not so with the 
present one, wliich I call the system of the Notre Dame Mountains, 
and whicli dates from the end of the deposition of the Ijowcr Silurian, 
It will be remembered that the beds forming the third group of Lower 
Silurian are numerous strata of black schist, distinguished in the 
State of New York by the name of Utica and Hudson River 'gi'oup. 
These strata, which form almost entirely the banks of the River 
Richelieu, of the St. Lawrence lower than Montreal, and on whicli 
is situated the city of Quebec, have been upheaved along the 
whole of this line, to Cape Boziere at tlie extremity of Gaspe. 
The Notre Dame Mountains, fomed of eruptive and metamorphic 
rocks, some of whose summits attain three thousand live hundred feet, 
owe their origin entirely to this Tnovement. wdiose general direction 
appears to be E, SO'" N., and W. 20'" S, On looking at the map, it 
will be seen that the group of igneous rocks forming the Notre Dame 
Mounfoins is isolated, and entirely detached from the neighboring 
groups. A line of hills, of sedimentary rocks, of very slight eleva- 
tion, extends between Madawaska and the River dii Loup, and joins 
these mountains to those which are near Point Levi* Many of the 
geograjdiical accidents of the chains which extend fixcn Point Levi to 
Lake Champlain owe their origin, I think, to this system of disloca- 
tion ; but the directions are uncertain* owing to the intercrossing with 
the system of dislocation wliich followed this, and formed tlie Green 
Mountains of Vermont. Nevcrtlieless, considering only the Notre 
Dame Mountains, where the phenomem of dislocation are very 
decided, a wclLmai-ked and independent direction is easily recog- 
nized* 

5. Green Monntains^ or the Meridional Syste?n.— Yov a long 
time Mr* Hitchcock has indicated this system, whicli he distinguishes 
by the name of “Oldest ileridional and Hoosac Mountain System/^ 
Very much developed in the western part of Massachusetts, it forms 
entirely the Green Mountains of Vermont, and extends into Lower 
Canada as far ns the River Chaudiere. Its geneml direction ap- 
proaches the meridian, with a slight deviation to the east, wliich 
gives for the average N* 7® E., and S* 7^ The dislocations 
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Tvhicli gave rise to this line of mountains took place much before the 
formation of the AlleghanieSj yetj after the deposit of the Upper 
Silurian, as the metauiorphic fossil iferons rocks that Mr, Logan has 
found in the Memphiemagog and St, Prancis Lakes prove. Thus I 
regard them as having appeared at the end of the Silurian period, and 
before the deposit of the Devonian beds. The igneous rocks, Avhieh 
then made an irruption through the surface of the earth’s crust, up- 
lieaved very strongly all the sedimentary steita previously depos- 
ited ; and, more, tlicy have often overturned, folded and waved them, 
by submitting them simnltaneonslj to a powerful metamoi'phie action, 
which was felt at a great distance from the eruptive centres. The 
Green Mountain system extends, as I have said, from the Kiver 
Chaudi^re, Lower Canada, into Yennont, which it forms almost 
entirely : it comprehemls Berkshire, and the line of hills that ex- 
tends between the Conueelicut River and Worcester, Massachusetts, 
Litchfield and Fairfield, Connecticut, and terminates in the environs 
of Bridgeport, at Long Island Sound, The boundary line between 
the States of Xow York and Connecticut presents crossings of this 
system with that of the Alleglmnies, which much later has struck 
against the dislocations of the Meridiotial system, and even penetrated 
them in some j>kces. The Geological ilap of the State of Kew Y^ork, 
published by legislative authority, presents very clearly this point of 
the meeting of the two s}'stems. Thus the valley of the Hudson, 
from Saratoga to West Point, is due to the Green Mountain system, 
and is parallel with its direction, Tlie Green Mountains present, at 
several points of A^ermont. and especially at the River Chaudiere, 
Canada, tjuart^ose veins traversing itacolumitcs, and containing native 
gold, which, though in some quantity, does not appear to present 
sufficient richness to reward the working of it. 

The White Mountains prohahly owe a part of their elevation to 
this system. But tlie insufficiency of geological ohservations obliges 
me not to risk any supposition as to the age, or ages, of the chains of 
this group. 

I consider as belonging to the Green Mountain system the eleva- 
tion in Nova Scotia, between Merigomish, iWsaig and Cape Si, 
George ; as well as the line of dislocation which extends from the 
western extremity of the Gulf of Canso to Cape iNorth, in the Island 
of Cape Breton* Finally, I think that the mountains extending 
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from the Bay of Islancbj at the western part of KewioundkiKij to the 
Straits of Belle Isle^ also owe their origin to this system of disloca- 
tion which took place at the end of the Silurian period. 

6. Notwithstanding the impossibility of collecting certain and 
positiye proofs of a system of dislocation which should have taken 
place at the end of the Devonian period, and before the Carboniferous 
deposits, I cannot refrain from noticing some indicationSj as I think, 
of disturbai:tces in the deposits at this geological epoch. Thus, it 
seems to me, that, following the line of the Carboniferous formations 
in New Brunswick, anil the great basin of the Ohio and Mississippi, 
there is a general disposition which gives to the strahi a direction E. 
8® S.j and W. 8° N- ; a direction which coincides with the systems 
Ko. 3 and 6, that Mr. Hitchcock has indicated in the south-eastern 
part of Massachusetts. These systems of Mr. Hitchcock have dislo- 
cated beds become metamorpliic, wliicli miglit easily be recognizctl as 
Devonian, and whose contours have formed the anthracite basin of 
Bristol County. It may happen, hereafter, that the mctamorphic and 
eruptive rocks, indicated by Nicolct at the Grea^ Oasis, and the 
pipcstone quarries, Plateau du Coteau of the prairies, will be recog- 
nized as entering into this system ; and, at all events, notwithstanding 
the extreme doubt with which I indicate this system No. 6, giving 
it no name of mountains to distinguish it, as I have done for the 
others, I none the less persist in regarding it as really existing, and 
as placed by its age between the dislocations of the Green Mountain 
and Alleghany systems. 

7 . Alloghaui/ St/siem, — Until now, geogiaphers and geologists 
have called Alleghany or Appalachian chain all tlie mountains which 
extend from Montgomery, Alabama, to Cape Eozilre and Gavspe, at 
the mouth of the St- Lawrence. According to the preceding classifi- 
cation, almost the whole of the mountains which form the States of 
Massachusetts, Vermont, New York and Maine, and Upper and 
Lower Canada, were much anterior to the apparition of the Aile- 
ghanies j and I have distinguished five or six systems of niounbiin 
ranges of different ages and directions, having no eonnection with the 
direction and age of the Alleghanies. For me, in a geographical 
point of view, the Alleghanies commence between Montgomery and 
Tuscaloosa, Alabama, and extend, without interruption, to the left 
bank of the lower part of Hudson River, in Putnam County, New 
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Yurk. In a geologicril point of view, this system of Alleghaniao dis- 
locations continues into Connecticut to the eastward of New Haven , 
crosses Hhi>dc Island, which it forms almost wholly, the eastern part 
of j\Iassacliusetts ; passing by Lowell, it terminates at Poi-tsmouth, 
New Hampshire ; then it recommences from Cape Sable, Nova 
Scotia, and runs to Cape Canso, and forms all tlio eastern and cential 
part of Neivtoundlaiid, The general direction of the Alleghany sys- 
tem is from north-east to south-west. A deviation more to the east is 
marked in the part wliich extends from the environs of Harrisburg, 
Pennsylvania, to tlie environs of New York city. This deviation 
arises from the meeting of the dislocations of this system with those 
of the Meridional system, wliich, in crossing and penetrating each other, 
have resulted in a mixed direction, at an angle of from eight to ten 
degi'ees further east, for the region of the Alleghanie^ between the 
Susquehanna and the Hudson, The iiiTucnce of tins deviation has 
extended much further to the south-west j aiid I do not hesitate to 
attribute to it very considerable faults, which are found in following 
the Ixises of the highest of the Alleghany Mountains in the western 
part of Pennsylvania, and Virginia, and in Tennessee, and which show, 
from time to time, sharp and angular curves in the form of bayonets. 

The precise epoch of the dislocation of the Alleghany system is 
the end of the Carboniferous deposit. To this system is owing, 
almost wdiolly, the elevation of the Middle and Western States of the 
Union, A part of this elevation forms the magnificent ranges of 
mountains so celebrated as the Pennsylvania, Virginia and Kentucky 
Alleghanies; and that present an orographic regularityj of which 
explaimtions have been attempted that arc fiir from satisfactory, when 
one is able to study the mountains themselves : and, we think, at pres- 
ent the phenomenon is too complicated, and the observations too few, 
to permit of general rules for the orogi’aphj of this part of the Alle- 
glianj system, 

i\Jaiiy parts of the Alleglianies, especially in Virginia, North Caro- 
lina and Georgia, contain auriferous itacoluiniteSj which yield a 
profit to the miner, and have not been abandoned even since the 
discovery of the placers of California and Anstralia* 

8, Keewenau Point mid Blomidon Systom. — The strata 
of the New Red Sandstone have also been subjected to dislocations 
tliat took place at the end of their deposit, and which, although they 
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have acted with but little regularity or intensity are none the less a 
special system, which is found very well characterised at Lake Supe- 
rior and at the Bay of Fuiidj. After making many observations on 
the directions which these dislocations present, I have found an 
average direction of E. 35“ N. and W. 35“ S, In many localities, 
especially in the valleys of Connecticut and of New Jersey, where 
numerous dikes of trap are found that belong to this system, the 
direction is more northerly, and is confounded sometimes witli tliat 
of the Alleghany system, and sometimes with the Green Mountain 
system ■ but that is owing, evidently, to crossings which have changed 
the primitive direction. To have the normal position of this system, 
it must be studied at Point Keewenaw, Isle Eoyale and Thunder 
Cape, Lake Superior ; or on the two parallel shores of the Boy of 
F undy, at Cape Split and Cape Eloraidon, and also at the Magdalene 
Islands in the Gulf of the St, Lawrence. These dislocations surround 
immense dikes of basaltic trap, which has often flowed over them, 
covering the beds of the New Red Santlstone, This trap is chiefly 
1‘emarkable for the veins of native copper which emss it perpendicu- 
larly, and give great value to the regions wliere this formation is 
found. Beside the native copper, all the varieties of copper ore, of 
native silver, and many ^eolitic minerals, are fre<^uent in this 
formation. 

Dr. Charles T. Jackson first made known and eliaraeterized the age 
and the importance of the system of Point Keewenaw and Cape Blom- 
idon. Until the publication of his report on the copj>er mines of Lake 
Superior, it wa.s thought that the sandstone and the trap of Lake Supe- 
rior ^vere of the Lower Silurian epoch, or of the Old Red Sandstone ; 
and it is this savant who, in connecting them with the trap and sand- 
stone of Nova Scotia, New Brunswick and New Jersey, has placed 
them in their true stratigraphic position. Since this, Messrs. Whitney, 
Foster Md Owen, have thought that the sandstone and copper trap of 
Lake Superior were indeed of the Silurian epoch ; which was also the 
opinion of Messrs. Bayfield and Iloughton, the first observers who 
described Lake Superior, The reader who is interested in the dis- 
cussions on this subject will find in the bulletins of the Geological 
Society of France all the reasonings that liave been made hpop it : I 
will say here only that, having stu^lied carefully these sandstones and 
copper traps in Nova Scotia. New^ Brunswick, Conneoticiit nilloy, 
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New Jersey, JIaryland aad Virginia, and liaving made tlie complete 
tour of Lake Supcriorj I do not hesitate to synchronize the whole, 
and, farther, to assign to them the New lied Sandstone for their strat- 
igraphic position, and for the age of dislocation the system following 
that of the Alleghanies. This opinion is not shaken by the hist pub- 
lished reports of Messrs. Whitney, Foster and Owen, After having 
read them %vith the greatest attention, I have found no reason to 
change or modify my views. Tliis system of copper trap forms Cape 
St. George, in Newfoundland, as well as the Magdalen Islands ; 
and, according to the description of Mr, Logan, I think that several 
dykes of trap and beds of sandstone on the northern coast of the Bay 
of Chaleur, between the River llistigoache, Richmond, and Port 
Daniel, are of the New Red Sandstone epoch, and of the Keewenaw 
Point and Cape Blomidon system. 

I cannot point out with precision any system of direction of moun- 
tains follo'wing the dislocation of the New Red Sandstone. The Allc- 
ghaiiies, especially in the States of Virginia, North Carolina, Georgia 
and Alabama, have been subjected to new dislocations, which have 
either followed the primitive direction of this system or crossed it at 
a small angle. These dislocations probaldy took place at the end of 
the Jurassic and cretaceous epochs ; also, perhaps, of the Lower 
Tertiary or Eocene. 

As to the Rocky Mountains, the chains which form them are cer- 
tainly to he ascribed to several systems of dislocation, and perhaps 
even little chains may be found there as ancient as the Silurian 
epoch. At least, it may be said now that several chains date from 
the epoch of the systems of the Green Mountains and the Alleghanies, 
and that the cretaceous, eocene and miocene formations, even, are very 
much upheaved, and consequently have been suljjected to dislocations 
after their deposit. 

If the golden placers of Lower Canada, AHrginia, Georgia, Califor- 
)iia, Australia, the XJnxl Mountains and Eastern Brazil, are attentively 
considered, their position T,vitli relation to the sedimentary rocks that 
surround them, and the age of these sedimentary rocks, it will be 
seen that ail these grand auriferous deposits are found in rocks whose 
dislocations have taken place during the second period of tlie palaeozoic 
formations, from the end of the Silurian deposit to the Permian epoch. 

il. de Beaumont, aa I have said above, has endeavored to classify 
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and coitiioct ■vvitli the European systems several moimtaiii-cliains of 
^orth America. Two of these attempts appear to be very exact, and 
to merit attention. One makes the Alleghany system coincide with 
tlie system of JJallons des VosgeJ?^ and the hills of Eooage, Brittany ; 
this system, according to M. de Beaumontj which has dislocated the 
Carboniferous beds in Brittany, Westmoreland and the Vosges and 
Hartz Jloimtains, has, for the great circle of comparisonj a great 
circle, passing by the top of the Brocken, and having a direction of 
W. 19'" 15' N, This great circle, affected by the curve of the earth, 
passes along the shores of the Atlantic, and when it reaches Washing- 
ton its direction is E, 46° 55' N. and W. 46° 55' S. That is, it 
coincides exactly with the direction of the Alleghany system, since we 
fonnd the mean direction of this system to he from north-east to south- 
west; namely, N. 45 E. and S. 45° W. 

The second system of Europe, which is connected with those of 
America by M. de Beaumont, is the system of the Thuringerwald 
and of the Morvan, which he unites with our Keewenaw and Cape 
Elomidon system. 

The system of the Thuringerwald has dislocated in Europe the 
trias or New lied Sandstone over a large extent of country, mainly in 
Thuringia, Boliemia, the Vosges, the Morvan, near Dublin, and at 
Trees, in Shropshire, Irelaiuh The great circle of comparison for 
this system has been carried by the top of the Greifenberg, Thurin- 
gerwald, and directed at this point W. 39° N. and E. 39° S. By 
prolonging this great cii^cle to America, it will be seen to pass very 
near Point Keewenaw^, and to bo parallel to tlie central axis of this 
point, as well as to the axis of Isle R<;yale, and to the circle which 
might be drawn from Annapolis to Caj^o Blomidon, Nova Scotia. 

To complete the analogy which exists between these systems of the 
Thuringerwald and of Point Keewenaw, I will mention that Mr, 
Murchison has pointetl out in Ireland, at the cliffs of Portiiish, basal t- 
iform tiup of this epoch ; and, more, this trap is cut perpendicularly 
hy copper veins, exactly like those in the Bay of Eundy, New Jei'sey, 
and at Lake Superior. 

M. de Beaumont also tries to prolong in America his system of 
Morhihan, which he regards as having taken place before the deposit of 
the Silurian formation. This prolongation is very far from present- 
ing the exactness of the two preceding ones ; and I think it very prob- 
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lematic* at least witli the great circle of comparison given to it by M* 
de Deanmont. It is true that these great circles of comparison are 
only temporary ; audj perhaps, when it is modihetl by later observationSj 
this system may coincide with the Lawrentine, or rather with the 
Two jMoimtaiiis and Montmorency system* 

In concluding this chapter on the systems of mountains, I must 
repeat that it is a very imperfect attempt, ^md that I give it only as 
a first essay, which may become hereafter an ejiact and rigorous 
classification of the different mountain ranges which are found in the 
United States, At least, the relations which I think are to be recog- 
nizetl between the seven first systems and the seven principal groups 
of American palieozoic rocks are facts which merit attention : and I 
hope they will be acknowledged as wdiolly or for the most part true 
by the geologists who study Korth America, 
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In this rapid sketch of the geological constitution of North 
America, it has been show'n how profusely the most useful minerals, 
and even tlie precious metals, arc scattered over the various parts of 
this vast continent. In striking contrast to the Eni'Opean, who finds 
himself in a locality very much circumscribed by natural limits, 
and <also by political divisions, the American sees spread out before 
him a mineral wealth almost without rival, and which covers so vast 
an extension of country that it cannot ho monopolized or concentrated 
in the hands of a few individuals ; and thus it may be said, with truth, 
that the mineral kingdom itself contributes to the development of 
American democi*acy. It is well known that the apiculture and the 
vegetation are more demoeratie,““ that is to say, more uniform, — in 
the L^nitcd States than anywhere else ; and tlie words of my fellow- 
countryman Do Tocqueville are confirmed, when he says, in the 
Democracy in America “In the United States it is not only 
the legislation that is democratic : nature herself works for the 
people,^ ^ 
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How can we but be astonislied at the sight of tlic development of 
America ? All things combine to aggrandize her power : the distri- 
bution of rivers, lakes, mountains, plateaus and plains ; the agricul- 
tural system which results fi'Om this as an immediate consequence j and 
even the strata, and the rocks themselves, enclosing in their bosoms 
treasures for industry, manufactures, naval enterprise and even for 
exportation, — and on an immense scale, as is every thing in this 
country. In view of these facts, we may say now that the winds that 
swelled the sails of the Mayjlower^ and guided its prow to the rocks 
of Plymouth, wore a mark of the protection of Divine Providence for 
the Pilgrims; and that, in giving North America to the Puritans of 
England, the Almighty Governor of the world gave the most propi- 
tious land for the development of the political and religious ideas 
they had embraced, and wliicli they and their descendants have con- 
tinued to propagate with so much success. 
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A. 

GENERAL VIE^ OP TUB GEOLOGIGAL STRUCTEIIE OF THE WORLD. 

We give Mow the introduction to ilr. De La Beehe*a excellent work — The 
Geological Ohsercer. The only alteration is in the table of Upfer Stratified or 
FossiIiferou& RocH^ wliieh very imieh enlarge<lj and the Buppression of the 
notes* Tfie Geological Observer is, without doubt, the best elenientary treatise 
which has appeared in the English language ; and we cannot recemiiieiid it too 
highly to those who would thoroughly understand the best methods of studying 
and observing in geology. 

Observations have now been sufEciently extended and multiplied to show 
that, during a long lapse of time, the surface of our planet has been undergo- 
ing modificiitions and changes* Of these the most marked have l>een piXfduced 
by the uprise of mineral matter, in a molten state, from Iiene^ith that surface ; 
the wearing away and removal to other loctilities of this matter, either in its 
first state after cooling, or in some secondary condition, by atmospheric influ- 
ences and waters variously distributed for the time being ; the preservation of 
tlie rciuains of animal and vegetable life, during at least a portion of this lapse 
of time, amid deposits accumulated, for the most part, in horizontal layers 
bencatli waters, and by the unquiet state of the earth’s surface itself, from 
which, while considerable areas have been at different times raised slowly ab)ve 
and depressed beneath the level of the ocean, occasional ly whole masses of min- 
eral matter of various kinds have been squeezed, bent and plicated, sometimes 
ridged up into ranges of mountains* 

To enable the geologist systematically to proceed with his researches, it 
became as needful for him as for other cultivators of science to have the ]>ower 
of classifying his observations. Of the various classifications proposed or mod- 
ified at different times, to satisfy the amount of knowledge of those times, it 
would be out of place here to make mention, further than to remark tliat at 
present a more mixed classification is often employed than seems desirable ; — 
for example, it is not unusual for the term tertiary^ or iertiarhB^ to be applied 
to all aecumulations posterior to the chalk of the western Europe, while the 
Other terms, of secondary and primary or primitive, to which it has reference, 
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are scarcely or eeldom noir mentioned. We have, again, a misecl nomcnelatnre 
foi" the groups of deposits, or the deposits tlieinselvefi, for vrhieh it has l>een 
thought desirable to find distinctive names. While some groups are rcl'erred 
to loealitioSj such as Silurian, Jurassic, Neocomian, and the like, others are 
named after some oir cuius tance supjxised characteristic ; such as Carlionilerous, 
from containing the great coal deposits of Fairope and North itmevica ; or, 
Oolitic, from many of the limestones in it being oolitic, that is, resembling tlie 
roe of a fish, being composed of numerous small, rounded grains, formed of 
concent rieally arranged coatings of calcareous matter. 

It has been often considered that names derived from localities where certain 
deposits have been taken as types are prelerable to those pointing to any min- 
eral structure, inasmuch as not only can the geologist readily make liimsclf 
familiar with the kind of accumulations intended to Ixs represented by the 
names, by visiting and studying the localities whence they are taken, but as 
also particular mineral structures having been repeated as often as the condi- 
tions for thorn arose, they form no guide for determining the relatiTe age of 
rocks, wliatever may have been the impression when names of that kind were 
given, and geological science less advanced than at present. Tlie two struc- 
tural names mentioned are thus liable to objection, earl>onifcrous deposits 
estencling from an earlier period than that sup>posed to be represented by the 
term, and np to the higher accumulations alxive the cretaceous series inclusive, 
and the oolitic character reaching from limestones amid the earlier foseiliferous 
rocks to the present day.* Xlie mixed character of the f>resent geologiciil 
nomenclature arises, no doubt, from the manner in which, from time to time, 
various geologists have directed attention to different rocks or accumulations 
of them ; those names having generally remained which have been found con- 
venient and sufficient, np to the present time, for the purposes for which they 
have been employed. 

The igneous products being those from which the chief part, if not the whole, 
of the detrital and even chemical deposits have been directly or indirectly derived, 
it would appear desirable to consider them iri tlie first place. Whatever tlie 
views entertained of the fiiiid condition of our planet, whence its form has 
resulted, such fiuid condition produced by heat sufficitnit to keep all its compo- 
nent parts in that state, the present condition of the eartlrs surface in dis- 
persed localities shows an abundance of points through which igneous products 
are now ejected ; and the more extended the observation, the more certain does 
the inference appear correct, that the like has happened from tlie earliest times, 
— at least, since the seas were tenanted by life. It has also been ascertained that 
molten matter lias risen from beneath in more massive forms, and in a manner 

* One of the limostoDcs of the Lower SUurifm series in North Wales, the Rkiwlas, near 
Bala, is oolitio. The Tiower Carboniferous pre?onts beds of oolitic liiueEtono in Jveu- 
tacky at the Mammoth Cave, and in Tennessee. The taodern rocks of the Florida 
coasts also contain oblitlo limeatonOj exactly like the coral rag oolite of England and 
France. 
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With which we are not familiar as now occurring, though such molten masses 
maj, indeed, be formed at depths in the carth^s crust whence onlj future geolog- 
ical changes could bring them al>ove the level of the sea. At all events, this 
massive form of intrusion is found amid eomjjaratively recent geological accu^ 
mulations, as well as among those of the most ancient date. 

The mode of occurrence of the igneous rocks would seem to point to their 
classification according to their chemical and mincralogical characters, so that 
any resemblance or difFerence, that maj esist between them, may be traced 
through the lapse of geological time, the relative dates of their appearance 
being obtaiiicii by means of the accumulations with which they may be asso- 
ciated, and to which relative geological dates can be assigned. The following 
sketch of the more prominent of the igneous rocks may here suffice : 

Granitic — Tboso composed of a granular mixture of quartz, felspar (irh ether 

orthoclaso, albita or labradorito) and mica, with occasionally the addition of schorl, 
and some other minerals. As the aspect of tlieso rocks varies considerably, according to 
original cliemioal composition or the mode of cooling, a great variety of appearances are 
assmued, to which names have been assigned. It thus becomes desirable that these char- 
acters should he given whenever it can be accomplished, and that the mere term grattiiic 
be accompanied by inineralogieal detail, and by a statement ef the chemical composition, 
@0 that correct data maybe collected fora proper appreciation of the real differences and 
resemblances of the rocks commonly thus named. 

Feh-pathic — The separation of those from the foregoing may often be regarded 

as somewhat imaginary; as, indeed, is the case with defiaito cinssiS eat ions of the great 
bulk of the igneous rocks, passing, as they sometimes do, into each other in masses of 
no very extraordinary volume. The variety known as compact felspar is most fre- 
quently a compound of the elements of some felspar with a surplusage of silicic acid 
beyond that required for the silicates of that mineral; so that, when opjwrtunjties have 
occurred for crystallization of the parts, the result has been a compound of felspar and 
quartz, or a as it baa been sometimes temaed, — in that ease, a modification of 

the granitic rocks, w'hcn the same minerals may also constitute a portion of a general 
mass- The tracht/te^ of active volcanoes, and those termed extinct and of comparatively 
recent geological date, may repreaent the more pure felspathic rocks, when wholly formed 
of felspars, though it would appear that similar rocks arc also found amid the igneous 
products of very ancient geological periods. Felspathic matter — that is, the various 
component substances in proportions which would form minerals of the felspar family 
(allowing for that substitution of one substauco for another, termed is&mnrphhnt) — if 
erystaUi^ed, should at least constitute the great bulk of these rocks, whatever others 
may bo entangled among them. 

H’^rfiblendic Recks, — These, including among thorn the rocks in which augite is sub- 
stituted for hornblende, form a somewhat natural division, so far as the prevalonce of 
these minerals maybe sufficient to give aeharueter to the mass of an igneous roek; inas- 
much as silicate of lime is a marked ingredient, in addition to the silicate of magnesia, 
another essential substance, and protoxide cf iron, generally present, sometimes repine-' 
ing much of the lime and magnesia. In this division, therefore, are included the dole- 
rites and basalts of active and extinct voleanio products, and the greenstenea, generally 
of more ancient date. In dolerites, silicate of lime is also present in the labradorite,. 
when that member of the felspar family is mingled with the augite of that rock. Taken, 
as a whole, the hornbleudic or augitic roeks are compounds of those minerals and some 
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member of the felspar family^ there being semetimea an excess of sUiea beyond tbo 
ammiut required for tlie various silicates in the hornblende or auglte^ and felspar j tbii 
excess^ theiij as it vturCj thrust aside as quartz^ 

SfTficiitin&iis Rochi. — To a certain extent these also appear a gome what natural group 
of igueoua products, especially when viewed with reference to a peculiar aspeetj and the 
presence of silicate of magnesia and eotnbiued water, as constituting the bulk of the 
roek^ The reeks of this division vary, however, sumcivbat materially in their constitu- 
ent Eubstanecs, and in the proportions of tbeui< Taking itron:zii£ to be the mineral usu- 
ally named diallage, it would appear little else than the silicate of magnesia of the 
matter of the purer serpentiue,. mingled with a minor proportion of protoxide of iron, 
and a little alumina crystallised, a small quantity of water also forming ii part of it. 
The mineral now chiefly named dutllag& contains sufficient lime, in addition, to make it 
essentially a silicate of lime and magnegia, with also a marked quantity of oxide of 
iron. In the compound, sometimes largely erj'stallizsed, termed diallage rock (gabbro), 
and not unlVcqucntly associated with gerpentine, the so termed diallage has to be care- 
fully examined* la all thege rocks, whatever their variations, magnesia is a marked 
ingredient. 

Porphyritic Rocks* — Though, no doubt, various kinds of mineral matter ’which have 
been in a molten state may be porphyritic, — that is, have some mineral or minerals cryS'^ 
tallized out and apart from the mass of the remainder of the reck, — it seems nevertheless 
convenient, for the present, to notice those rocks as a group. Ei'cn aTuid vitreous mat- 
ter, from comparatively quick cooling after fusion, definite chemical combinations may 
be crystallized, and dispersed through such matter. This can be artificially accomplished 
in our laboratories, and silicate of lime in crystals can be obtained, dispersed through 
ordinary glass. In the arrangement of particles, beyond the vitreoug condition, forming 
the ooinpact aud stony state, the porphyritic character is not rare among rocks; crystals, 
such as those of felspar, being dispersed amid a base of compact mineral matter. hen 
the latter is chiefly fclspathic, the rock is usually known as frl^ar porphyry* In like 
manner crystals of other minerals are al.-?o tlms dispersed amid a similar base, such as 
those of quartz and mica. Tho base or general mass of the ruck is occasionally granu- 
lar, such as a compound of felspar and hornblende, constituting greenstone, with dis- 
persed crystals of felspar or hornblende, such base having thus advanced to a slate of 
eonfuBcd crj'stallization* These are usually termed gremstonK poTphyrics* In like manner, 
certain granites become porphyritic, from separate crystals of felspar being scattered 
among the general compound, eonfusedly crystallized, aud the rock is then called a 
porphyritic granite. Even serpentine becomes itt a manner porphyritic, when crystals of 
broiizito or diallage are dispersed through a base of that rock. The apparent conditions 
are, that the chemical composition and the mode of cooling of the general mass arc such 
that certain constituent substances can combine and form separate and definite crystal- 
lized bodies, the remainder of the rock either not attaining the state when definite min* 
oral eompounds can be found, or only doing so after the production of the first formed 
minerals, and then in a confused Manner, not interfering with the forms of the d^ystals 
first produeed. 

With regard to the mineral accumulations deiived either directly or indi- 
rectly fi'om the igneous rocks, and spread over areas of varied extent and form, 
T>y means of water, there is a large mass, more or lees characterized by the 
presence among it of the remains of animals and plants existing at difFerGnt 
periods, and so perishing that portions of them, commonly only the harder 
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partSy have been entombed in the mineral accnmnlations of sneb different 
times. 

Obscryation has shown tliafc these accumulations hare succeeded one another, 
as the various detrital deposits in lakes and seas now succetKl those which have 
preceded them, so that when the ancient sea or lake bottoms, winch, elevated 
into the atmosphere, now constitute so large a portion of drj hind, can be 
studied in cliffs or other natural sections, or bj artificial cuttings or perfora- 
tions, their manner of succession can l>o ascertained. The more investigations 
luive advanced, the more does it appear that these organic^reinain bearing, or 
fosjsilijerotis rocks ^ as tliey have been termed, have been deposited and arranged 
as similar accumulations now are in rivers, estuaries, lakes and seas. Hence, 
the geologist, in endeavoring to ascertain the range of such fossil ilerous depos- 
its at any given tinte upon the earth’s surface, has to consider the relative 
amount and position of the land and waters of that time, with all their modi- 
fying influences, as also the various conditions under which the life of the 
period may have been distributed, and its remains entombed amid the detrital 
and cberaical deposits of the day. In fact, he Ims, from all the evidence he 
can collect, to suppose himself studying the state of the earth’s surface, at 
sucli given time, as well with respect to its physical condition as the exist- 
ence and distribution of Hie upon it. 

Viewing the fossilifcrous roehs in this manner, it may be that some of those 
divisions among them, which it has Ixien found convenient to make for their 
inore ready description, and the tracing of certain states of a sea-bottom over 
minor areas, have been too minute, — regarded as divisions applit^ble to the 
surface of the earth generally, since it is not to he supposed that particular 
mud or sand banks, however ccmsiderable locally, wore mope likely to have been 
formerly continued, even at intervals, over the earth’s surface, than they now 
are. At the same time, such minor divisions showing the eonstanej or motlifi- 
eation of conditions, as the case may be, over the mi nor areas, are important, 
inasmuch as it is by a correct appreciation of this detail, and the careful cou- 
sideiution of how much may lie regarded in that light, and how much as more 
general, that we learn the true value of the latter, and the restiictiuns which 
should be placed upon our views derived from the fonner* 

Assuming the general condition of the earth’s surface during the accumula- 
tion of the varied deposits in which the remains of animal and vegetable lite 
have been cnb;>inl>cd to have been formerly much as at present, — regarding the 
subject on the large scale, and without reference, for the moment, to the vari- 
able distribution of land and water, or to whether tlie heitt in the earth 
itself may or may not, in remote times, have had a greater influence on the life 
of those times than at present, — the sea would appear to have been the chief 
receptacle of the various mineral accumulations of all peritKls ; so that classifi- 
cations of the fossiliferous rocks, founded on a succession of deposits in it, 
would probably be alike the most useful and naturah The manner in which 
marine invertebrate animal.s noTv live, and the mode in w^hich the remams of 
similar animals occur amid the fossiliferous ixicks, is such that this division 
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of life seems dow very generally admittetl as the most appropriate on which to 
base classifications founded on tiie distribution of animals the remains of 
which are discovered entoml)ed in rocks* It will be sufficient here to mention 
that, after duly first ascertaining tlie actual relative superposition of the vari- 
ous mineral accumulations themselves, for evidence of their real succession, 
and examining tlie remains of animal and vegetable life which have been found 
in them, it has l^een inferred that certain juinor and major divisions may he 
effected in the general mass which shall represent the kinds of sea-l?ottoms 
making given and succeeding geological times. Without, in tlie least, doubt- 
ing that much modification may not he found needed in classifications founded 
upon the examinations of even considerable areas, when an effective classifica- 
tion, representing the main facts connected witli the accumulation and spread 
of fossiliferous rocks over large portions of the earth surface, may be needed, 
it still becomes desirable to have that which may satisfy the requirements for 
the time being. The following sketch, there fore , of the general di\ isions at 
present considered desirable for the area of Europe, and supposed in jjart, 
at least, to be found also convenient for the mode of viewing the fossil ifur- 
OU8 deposits in many other parts of the world, may be useful, especially as 
respects the major divisions. 


UPPER STRATiriED OR FOSSILIFEROUS ROCKS, 

I. Modern* 

IL Qd.^ternary. 

III, Tertiary* 

IV, Secondary. 

Y* Paleozoic.* 


L Modern Hocks. 

Comprising all mineral accumulations of the prestmt time, namely, Alluvial 
of the rivers, Coral islands and reefs, Thermal springs, Glacier moiaines, Ice- 
bergs, Tide deposits, etc. 

* The name Paleazmc has replaced advantageously that of Primary ^ which had an 
equivocal meaning, and was often eruployed to designate eruptive rooks, or metauior- 
phie schists, often of a more recent origin than the Pa lee wic rocks* Geologists, in 
search of ola.^sification, took advantage of the opptjrt unity to nmko new names in ic, 
such as Cama^ok, etc*, which fiave not been adopted, as they 

were not so appropriate us the names they were intended to replace. 

Further, the name of Aitok would not apply to a special group of rocks, for aaoie 
strata are found in all the formations* It has happened, in eonseqiieneo, that the goob 
ogists who have used this term havo placed in the Asok gratip roeks of very dificrent 
ages* 
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IT. Qi’aternakt. 

Comprising the Dikivial rocks, the Drift; and Erratic blocks, Cavern deposits 
and Osseous Breccias, Loess of the Rhine, etc. 


A. 


E. 


C. 


Upper Ter- 
TURY Group. 


III. TnimARY. 

« 

Pliocene, Crags of SnSblk, England. 

Antwerp Crag ; Sands of Diest, Belgitim. 

Cotentin Ci-ag ; Faluns de la Loire ; Sables de la Sologne 
/ ct des Landes, France. 

Oeningen deposit, Switzerland, 

Suhapennine beds, or JIattajoue ; Creta di Sienna, Italy. 
Aralo Caspian, or Steppe Limestone, Russia. 


MmoLE Ter- 
Thmv Group. 


Ix>WER Ter- 
tiary Group, 


^Miocene. Wanting in England. 

Bolderberg sands, Belgium. 

Calcaire k Helix de la Beuuce ; Fontainebleau Sandstone ; 
Molasse de Leognan et Cakair de Eourg near Bordeaux ^ 
^ Sansan deposit ; lower beds of la Limagne d’ Auvergne ; 
Gypse dk\ix, France. 

Nagclfiuh and Molasse, of Switzerland, 

Molasse of Superga and Bormidak valley j Coal of Caddi- 
buona, Piedmont. 

^Salt deposits of Wieliczka, PokncL 

Eocene, Barton Clay ; Eagsbot Sand ; London Clay. 

Limburg beds ; Brussels beds, 

Gypse de Slontmartre ; Gr^s de Beauchamp ; Calcaire 
Groseier i Argile plastique de Paris ■ Molasse du Fron- 
sadais et Calcaire de Blaye prds de Bordeaux. 

1 Nummulitic formation. Dax, Biaritz and the Corbi^res 
deposits, 

Flyscb of the Alps. Nummulitic Sandstone of Kressen- 
berg, Austria. 

Eonca and Monte Bolca deposits, Vicentine, Macigno and 
Alberese of the Apennines. 

^ Kief and Antipofka rocks, Russia, 


IV, Secondary, 


A. CHETArEOUS 
Group. 


A, Chalk of Maestrieht and Valkenberg, Holland ; Lime- 
stone of Faxoe, Denmark, 

n. White Chalk, or Chalk with flints, England ; Craie de 
Meudon, France ; JIarly Chalk of Lusberg, Holland ; 
Hippurite Limestone of Italy ; Chalk of Kursk and 
of the country of the Don Cosaeks, 
c. Lower Chalk, Chalk-marl and up^^^jcr Ckecnsand of 
England ; Craie Tnffeau de France ; Dieves and 
8 
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A. 


B, 


C. 


CrEI’ACEOUS 

Grouf. 


Tourtia of Hftinaut, Belgium ; Lower Cbalk of AL't- 
la-Chapelle, Rhenieh Prussia ; white and red Sciiglia 
of Italj ■ Cai']>athian Sandstone of Cracow and Or- 
lova, Gallicia* 

< B. Gault of England and Prance ; Grey Seaglia, Italy ; 
Quadersandstein of Stisony ; Wienner Sands tein, 

E. Lower Greensand of England ■ Neoeomian of Switzer- 
land, France, Crimsea and Caucasus ; Bianconc of 
Italy. 


JcfRASSIC 

Group* 


A* Wealden. Weald Clay, Hastings Sand and Purbcck 
beds of England ; Turtle Limestone of Soleure, Switz- 
erland \ Wcaldens of Hanover and Westphalia. 

jj* Upper Oolite. Portland beds, Kimmeridge Clay and 
Cctral Rag of England ; Portland! an, Kimmeridgian, 
Stiquanian and Corallian formations of France and 
Switzerland ; Solenhofen Soliists and Nattheim Coiul 
Schists, or White Jura of Swabia and Franconia ; 
Majolica of Italy* 

C. Oxfordian. Oxford Clay, with Kelloways Ri.’jck, Eng- 
land ; Argovian, Dives Clays and Kollo vian of France 
and Switzerland ; Spongites beds, Ornati Clay and 
Maerocephuli bed of Swabia; Upper Alpine Lime- 
stone ; Limestone of Porte de France of G renoble ^ 
Dauphine ; Ammon itico Rosso of Italy ; Moskwa 
beds of Russia. 

D* Lower Oolite. Cornbrasb, Forest Marble, Bradford 
Clay, Bath Oolite, Fuller- s Earth, Inferior Oolite of 
England; Vesulian Marls, Coral Limestone, Ladonian 
Limestone and Bayeux Oolite of Franco ; Brown Jura 
of Swabia and Franconia. 

E. Lias. Whitby Sliale, Lyme Regis Shale, Mar! stone, 
Downcli if Sandy Marl, Abort han Blue Mari and Links- 
Jield Sandstone of England ; Superliassie Grit, Vassy 
Cement l)ed, Middle Lias, Grjpbtoa areuata Limestone 
of France and Switzerland ; Jureosis Marl, Boll 


Trias Grolt* 


Schists, Balingen Clays, Arictca and Cardinia beds, 
or Black Jura of Swaliia ; Ij:>wer Alpine Limestone. 

A. Keuper* Yellow and White Sandstones, Grellfarbige 

Mergel, ScMlffliin stein, fiypa and hlergel, Letten- 
kohle of Wurtemf^ierg ; Variegated hlarls of England ; 
Marnes Trisdes of France ; Verrucano of Italy, 

B. Mnschelkalk. Ilauptnmschelkalk, Siilzgebirge, Wel- 

lenkalk, Wcllendolomit of Wurteinberg ; Calcaire de 
Lundville, France ; St. Cassia n l?eds, Tyrolese Alps ; 
Limestone of Rccoaro, Venetian Alps* 
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c. 


D. 


c. 


Trias Group. ■< 


Permian 

Group, 


A, 


< B. 


Bimter Sands tein, Thonige and Kieselige Sandsteine, 
and Rothe Letten of Wurtemberg ; Gr6s Rigarr^ 
of France ; Upper New Red Sandstone of Eng- 
land, 

Magnesian Limestone of England ; Zechstein and Cop- 
per Schists of Thuringia ; Upper Permian of Russia. 

Lower New Red Sandstone of England ; Vosgian Sand- 
stone of France ; Todfcliegendee of Germany ; Lower 
Permian of Russia. 


V, Paleozoic. 


A. 


B. 


C. 


D. 


A. 


Carboniferous 

Group. < 


'a. 


Brvonian 

Group. 




Upper Siuu- 
rian Group. 




A. 


Low^er Silu- 
rian Group. 


i B. 


Coal Measures, Millstone grit of England ; Terrain 
Honiller de France ; Kohlengebirge of Gennany ; 
Goniatite grits of Russia. 

Carboniferous or ^lountain Limestone of England ; Ter- 
rain Anthracifi^re de la Sartbe, France ; Bergkalk of 
Germany ; Fusulina Limestone, Moscow Limestone, 
Low^r Limestone of Tula and Kaluga, Russia. 

Upper Old Red Sandstone, or Petherwin Slate and 
Marwood Sandstone of Scotland and Wales ; Grundt 
Limestone of the Ilartz ; Doinanik Schiefer of Timans 
Mountains, Russia. , 

Slate Rock and Limestone of South Devonshire, Plym- 
outh Limestone, the Asterolepsis formation of 
Stromness, Caithness and Orkney Sandstone, Eng- 
land and Scotland ; Eas-Boulonnais beds, Limestone 
of Sabl6, France; Limestone of Sabero, Leon, in 
Spain ; Limestone of the Eifel, Germany ; Riga and 
Dorpat beds, Russia, 

Upper Ludlow, Aymestrj Limestone and Lower Ludlow 
of England ; Flagstones and Tilestones of Steens 
fiord, Norway ; Upper Limestone and Schists of Bo- 
hemia. 

Wenloek Limestone, Wenlock Shale and Woolhope 
Limestone of England ; Coralline Limestone of Chris- 
tiania ; isles of Gottland and Oesel in the Baltic ; 
Schists and Red Sandstone of St. Jean sur Erve, 
France ; Middle and Lower Limestones of Bohemia. 

Oatadoe Sandstone of England ; Graptolites Schists of 
Sweden and France ; Pentamerua Limestone of Jele- 
beck, Norw'ay. 

Llandcilo and Builfch flags of England ; Ardoiaes a Trilo- 
bites dL^ngers, France ; Etage des Quartzites of Bohe- 
mia ; Pleta or Orthoceratites Limestone of Scandina- 
via and Russia. 
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c. Bala beds, Treinadoc Slates and Lingula Flags of Eng- 
D. Lou'eu SiLE' ) Draminen Flags and Sandstone of Christiania, 

RJAN Group* ^ Norway ; Protozoic Green Schists of Bohemia ; Bngn- 
iite Grit and Bine Shale of St* Petersburg, Russia* 

LOWER STRATIFIED ROCKS* 

Although alteration In the mineral oharaeter of the fossiliferous rocks, from 
the indue nee of intruded igneous matter in a molten state, or arising from other 
modifying causes, often produces mica slates, hornblende slates, gneiss, and 
other forms of laminated and stratified deposits with a peculiar aspect, there 
appears, nevertheless, evidence in St^ndinavia and the British islands, and also 
in other parts of Europe, to show that beneath all the fossil iferous rocks above 
noticed there are mica and chlorite slates, quartz rocks, crystal lino limestones, 
gneiss, hornblende, and other rocks of earlier production* These may, indeed, 
be merely altered or metamorphosed detrital and chemical deposits of earlier 
times, and possibly organ fc remains may ho eventually discovered in them ; 
but, until this shall happen, it seems desirable to keep them asunder, for 
the convenience of showing previous aecumulations to those noticed in the last 
division* 

It would be out of place to attempt extended descriptions of the ^rious rocks 
noticed in the above sketch. Information respeeting them will be obtained 
by reference to works in which such descriptions are inserted, and still better 
by studying collections, with the aid of a competent person, in which their 
varied elmracteri sties, as w^ell mineral as paleontological (when fos.siliferous), 
maybe carefully considered and effectively displayed. The field, however, is 
the great source of geological knowledge, how'ever important the eahinct, in its 
place, may also be ; — it is there that the observer learns to appreciate the 
greater problems of geology, and where he may himself so materially assist 
in obtaining correct views of the modifications which the earth ^s surface has 
undergone in past times, and of the causes tending to obliterate its present 
conditiojif 
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B. 

LIST OF BOOKS CONSULTED FOE TUB COMPLETION OF THIS WORK. 

• 

A GREAT number of memoirs on the Geology of North America Jiaving been 
published in the scientific joumalsj I refer the reader to these collections ; in 
their tables of contents are the titles of these memoirs, and the names of their 
autliors, I ^vill name, liowever, several geologists whose works, published in 
these reviews, have been of great service to me. They are, ^lessrs, Ihiddelev, 
Magdalen Islands ; Bayfield, Newfoundland, Anticosti and I.^ke Superior ; 
Bmwn and Dawson, Cape Breton and Nova Scotia ; Safibrd, Tennessee ; 
Rocmer, Texas ; and JL King, Missouri. 

The American Journal qf Science and Arts I conducti^d by.S^!,Si];limsa and B, Silliman, 
Jr,, and Jamas D, Dana. First and second series. New Uaven, 

TVamactians of the IMerary and Historiced Society of Quebec^ Qtlcbcc, 1629 to 184J, 

Rty>orts of the Association, of Geologists and Naturalists^ 184=0, 1841, 1812, 

1S44. 

proceedings of the A?n«rtctt>t Association for the Advancement of Science / 1847 to 1851. 

The QtLarlerly Journal of the Geological Society of London. London, 1844 to 1852, 

Bulletin do la SociHi Giologique do Prance. Paris, 18iJ0 to 1352. 



LNITED STATES AND BIUTISH AMERICA, 

Ohsorvations on. the Geology of the United States of Anierica. By William Maclure. 
Philadelphia, 1817. 

jVflVJ?:? i?i North America in the years 1841^^ — 42, with Geological Observations on the 
United Statesy Canada and Nova Scotia. By Charles LyclL In two volumes. New 
York, 1845, 

A Second Visit to the United States of North Antcn'ca. Dy Sir Charles Lyell. In two 
vols. Now York, 1848. 

A Geological Nomenclature for North America. By Amos Eaton, Albany, 1828. 

Statistics of Coal. By Bichard Cowling Taylor, Philadelphia, 1848. 

Notice sTtr tes SystAme de Montagnes. Par L. Elio do Boaumont, Paris, 1852. 

TAi Taconic System. By Ebenozer Emmons. Albany, 1844. 

Alonograpk of the Fossil Sqn,alid<e of the United States. By Ilobert "W. Qibbes. Phila- 
delphia, 1843 and 1849. 

on the Geology and Organic Remains of the Secondary ^ Tertiary and Allv^ 
vial Formations of the coast of the U. S, of North America. By Lardncr Yanuxem 

and S. Q. Morton, Philadelpbia, 1828. 

8 * 
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Description oj" some ncifl spmies />J" Ofg^nic l^cMAiiis of th.6 Ordate-ous group of the U~ S- 
By Samuel George Morton, PliUadelpbia, 1842. 


Contrihuiions to Geology* By Isaac Loa. Pbiladelphla, 1823, 

Synopsis of the Organic Remains of the CreiaototLS Group of th^ U. S* By Samuel George 
Morton. PJiiladolpbia., 1834. 


DaJic Superior : its Physical Character ^ Vkgdation. anci Animals* By L. Agassiz. 
Boston, 1850. _ 



BRITISH PltOVINCES AND HUDSON’S BAY TERRITORY. 


Journey to the Shores of the Polar Sea^ j'a 1825 — 1827. By Captam John Franklin. 
London, 1829, 

of the Arctic Land Expedition* By Capt. Baek, Paris, 1830. 

Arc^^c Searching Expedition t a Journal of a Boat -voyage ihrmtgh Rupert's Land and the 
Arctic Sea^ in search of the Discovery Ships under commo7id of Sir John Franhlin. By Sir 
John Richardson. In two rols. London, 1851. 

Geological Survey of Canada J Reports of Progress for tho years 1842 to 1852. By 
IV, E. Logan, Ales. Murray and T, S. Hunt, Montreal, 

Newfoundland in 1342. By Sir Richard Henry Bonnycasjtle. In two volumes. Lon- 
don, 1842. 

Excursions in and nicnii Newfoundland duri7tg the years 1839 and 1840, By J, B. 
Jukes, London, 1842. 

Rqvrrts on the Coal Fields of Cam'ioii Cove and River Inhabitants^ Cape Breton* By J. 
IV, Dawson, Pietou, 1848. 

Remarks on the Mineralogy and Geology of Nova Scotia* By Charles T* Jackson and 
Francis Alger, Cambridge, 1332, 

Report on the Albert Coal Aline (iVeio Brunswick)* By Charles T. Jaekson. New 
York, 1851. 

Remarks tsn the Geology and Mineralogy of Nova Scotia* By Abraham Gesner. Hali- 
fax:, 1836. 

Geological Survey of the Prmince of iWia Brunsvdek ; Report of Progress for tho years 
1839 to 1843. By Abraham Gesner. St. John^s. 

JVfty Brunswick* By Abraham Gesner. Loudon^ 1847. 


NW ENGLAND STATES. 

Geological Survey of the State of Maine ; RiJporls of Progress for the years 1837 to 
1840, By Charleii T. Jackson, Augusta* 

First Annual Report on the Geology of the State of New Hampshire. By Charles T. Jack- 
son. Concord, 1841. 

piCiDS and Map^ illustrative of the Scenery and Geology of State of New Hamjfshire, 
by Charles T. Jackaon, Boston, 1845. ^ 

Geography and Geology of Vermont. By Zadock Thompson. Burlington, 1848. 
Annual Report on the Geology of the State of Vermont ; for the years 1845 to 1348. 
By C. B, Adams. Burlington. 

Report on the Geology of Matsachueetts* By Edward Hitebcock. Amherst, 1841. 
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tm the Genlogieal and Agricultural Survey af the State aj Khadt Inland. By Chaiics 
T. Jaoksen^ Provideinoe, 1840. 

Report on the Geology of the State of Connecticut. By Jamos G- PercivaL New HaTca^ 
1842, 

A Rfport £JM the Geological Surney of Connecticut^ By Charley Upham Shepard- New 
Haven, 1837, 

MIDDLE STATES^' 

Geology of JVeiy York^ In four volumes. By Matter, Emmons, Tanuxem and HalL 
Albany, 1843^ 

Paleontology of New York ^ vols. t. and rJ, By James IlalL Albany, 1847 and 1852. 

A Geological and Agricultural Survey of the Pistriet adjoining ike Prie Canalp in the 
State of New York^ By Amos Eaton. Albany, 1824, 

Pe«cripHon of the Geology of the State of New Jersey.. By Henry D, Rogers. Phila- 
delphia, 1840, 

Geological Survey of the State of I Report of Progress for the years 1@36| 

183S to 1842, By Henry D. Rogors, Uarrisburg. 

Memoir of the Geological Survey of the State of Delaware^ By James C. Booth. Dover, 
1841. 

Report ff the Geologist of Maryland. By J. T, DueatcL Baltimore, 1S40, 

Geological Survey of the Ste^e of Virginia ; Bei>ort of Progress for the years 183 G to 
1840. By William E. Rogers, Richmond, 


WESTERN STATES. 

G&dogical Survey of the State of Ohio / Report of Progress for the years 1337 and 
1838. By W. W’'. Mather, Columbus. 

to the Geology of Kentucky. By Lunsford P, Yandoll and B. E. Shumard, 
LouisviUo, 1847. 

Geological Survey of the State of ; Report of Progress for the years 183 G to 

1841, and 1814, 1845, 1848. By G, Troost. Nashville, 

G&dogioal Survey of the State of Indiana ; Rejmrt of Progress for the years 1837 and 
1838. By David Dale Owen. Indianapolis. 

Geological Survey of the State of Michigan j Report of Progress for the years 1337 to 
1840. By Douglass Houghton. Detroit, 

Report on the Geological Survey of the AEneral Lands of the United States in the State of 
Michigan. By Charles T. Jacks on. Washington, 1850. 

Report 071 the Geology and Ptipography of a Portion of the Lake S7qierioT Land Distrioi fn 
the State of ARclugan, By J. IV. Postor and J. D, Whitney, In two parts. Washing- 
ton, 1850 and 1851. 

Report of a Geological Psploration of part of /otwa, tyj'seawsift and Illinois. By David 
Dale Owen, IrVasLIngton, 1844, 

JZ^r£ of a Geological Recortnoissance of the Chippewa Latid district <f and of 

a part of Iowa atid Minnesota. By David Dale Owen, IVasbington, 1848. 
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Report of a Geological Sunrey of Whconsin, Iowa and Minnesota, a7id incidmtaUy cf a 
portion of Nehre^ka Ttrnury. Bj David Dale Owcd* Philadelphia, 1852^ 

R^rt of a Gtola^cal Reconnjoissantt made m 1635, from the seat of GovernmcfU, by the 
way of Green Bay and the Territory, to the Coteau de Traiiie, By G* W. Peath- 

er^tonhaugb. Wai^biagtan, 183 

Geological Rq>ort of an M^amination made m 1834 of the Elevated Country h^wetn the 
Missouri and Red Rivers, Bj G» W. Fcatherstotihaiigbp ‘WasIiiAgtorij 1835* 


SOUTHERN STATES* 

Report on the Geology of South Ccrtolina, By M. Tuomey* Columbia, 1B48* 
Statistics of the Stale of G&rrgia, By George ^Yliite. Savannah, 1849* 


TERRITOSrES) INDIAN COUNTRY, ROCKY MOUNTAIN AND CALIFORNIA. 

Report intended to Rlustrate a Map of the Hydrographical Basin of the tlpp^ Mississippi 
River, By T. N. NicoUeL Wasbington, 1S4S* 

Reprfrt of the Exploring Expedition to the Rocky Mountains in the year 1S42, and to Oregon 
and North California in the years 1843- — 44* By Captain J, C* Fremont- Waabington, 
1845* 

Geographical Menioir upon Upper California, By Captain J. C. Fremont. IrVaabiagton, 
1848. 

Notes of a 3{ilitary Reconnoissance front Fort Leavenm/rih, m Mssouri, to San Diego, in 
California; made in J84G — 47, witb the Advanced Guard of the Army of tbo West.” 
By Major W. II. Emory. Washington, 1848* 

Report- of an Examination of New Mexico in the years 1S4G — 47* By Lknt* J* W* Abort. 
Waabington, 1848* 

Memoir ^ a Tour to Northtni Mexico, connected with Colmiel Doniphatds Expedition, in 
1S4G — 47, By A* WisllEonua, Washington, 1848* 

Journal of Captain A- R. Johnston, from Santa Fi to San Dj>go. Wa&bington, 1S48. 

Report and Map of the Rortte from Fort Smith (ArAa?usir) to Santa F4 (jYrwi Afe:rico). B y 
Lieut* J. H* Simpson. Washington, 1849* 

Geology of the Uiited States Exploring Expedition, U7i.der the command of Charles VKilftes* 
By James B, Dana* New York, 1850, 

Reports of the Seerdary of IFor, with Reconn^sances in ilfcJico, Texas, Wash- 
ington, 1850* 

Exploration and Survey of the Valley of the Great Salt Lake of Utah, By Capt* Howard 
Stansbury* Philadelphia, 1852* 
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I NNUAL OF SCIENTIFIC DISCOVERY FOR 1850: or^ Tear-B*ot of ir 
Snletiov Aod Art, oxhi biting thonioe^t knpoi-taiit iina iiiiprormiienta [□ Mechmi' 
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of the Art^, of ArctiiEeoEure, Engravings, Mtisle, Poetry Paititiiig and Sculpture, and of 
the most celebrated Ijlwrary Chaitteters and Artists of dilL-rcut countries and Agea, ete* 
By Kazurr Abvjnb, A. M., autiior of Uyciopfcdht of Moral and Relij^dous Anecdotnaj** 
octavo,. .cloth, in vfttt 

CYCLOP/EDI A OF SCIENTIFIC ANECDOTES, containing a nelectlca r^poctiim 
the various Sciences and Mechanical Arte, and of tliclr most distJiigufslied Vofojiea. B j 
Ki£L 1 TT Arvine, a. M,, author of *' OyclopaDdia of MoraL and Religious Anecdotefi.” 
One ToluDie,. * .clo*h, i« prea. 

The two work* together, will embmeethe heat Anecdotes in Ancient and >fodem colleetloni, u 
VrvU M in Tsriaus Hiidorlcs, Biogmpli ies an d Files of PerliiKlical LLtcmtnre, 'Ve. The 4LoIeclanaiHed 
uder appropriate subjccta. alphabetically ermuged, and each supplied with a very f'jU and 
^uHeulaT Index of topics and name*. Both the alsove volume* will ItrKt be lublisbef in numberi 
— aixteen in xU. at ^ cents eccli— making together large octavo volumes, of a'r.iut 70D jmgei 

RAch, ILIurtmted vrUh nuniermia line engravings. The flr^t aumber will be iuned ihontthe Arid 
■T A|;wiJ . to be ccutluued ■esri-monthly bUtH completed. 


WSEES' 


LAKE SUPERIOR : ita Physical Cbnracter, Tegetation and Anutials, compaTcd win 
those tjtlaer aiid similar regions^ bj h. AoabSii, aiid codtrlhudobs from other enaiDeDf 
Sftiefttiflo fJeDtlemen. With a Narrative of the EscpeditiOD, and illustratloDs by J. IL 
Cabor . One volume octavo,, e tegantly lUu£titite<L, ^ * ... .cloth, . . « .3,5(1 

The illutLfatit^na, Qirventcen in aumber, arc I a the finest style of the art, by ^creU embractiiif 
''Ake and Landscape Scenery^ Fialies, and other objects of Natural History, with an outtlce map 
if l^ke Superior. 

This work Is one nf the most ti] cable aclentlilc works tbat has appeared In this ccuntij, 
Subodyingthe researches of our best scientific tfieni rclaiing to a hitherto comparatively uakncwa 
zwglan, it will be Foimcl to Coctoin a great amount of ecientifle information. 

CHAMBERS' CYCLOP/EDIA OF ENGLISH tJTERATURE. A aeloodOB oi 
the chclceEt prodoctiotis of Logllsh Autbors, from the euTlicst to tbe present tiiLJs. 
Connected by a CriticaJ and Biographical History. Pormlng two large UoiHirial octavo 
volumes of 700 pages each, double column letter press;; with upwards of S(X> elegant 

lllnstradons. Kditod by HosEKt CnAUSkaa .embossed clotb|. . . .5,00 

dothf full i^lt, extru, . . . .T,5C 
eheep, Ciatm, raised bands,. . . -6,00 

The work embraces about oucthousanel Authoret chroeolcgicaUy anaagcd and classed as Posts, 
Hiatfjnans, Bmmatists:, FhilosopberSp Stlctaphyslciimf, Divines, etCi, with choice selectious fnL»iia 
tlielr wriUugs, counccted by a BicgrapJucal, lllstortca], and Critical Narrative; thus prcscntiaga 
ooniplctc view of English Literature, fitnn the earliest to the present time. Let tire reader o|«n 
where he will, he cannot fall to find matter for profit and dclighL The Selections are gems, — 
^finite riches in alUde room.-^u ttietangusge (^another wttot.£ ExOLiSu LiskaHt ruaKU 

DOW.V liTTO 02^E OHBAr nODKl'* 

0^ The AMERICA 3 editioil of this valuable work is enriched by the addition of fine steel and 
toezr.otint Engravings of the heada of ^uaksi^eakb, AnDlao^^ Bvaon ; a full length portrait el 
Dk. J^onmOK i and a beautiful scenic repreflcntution of Olivsr Goni^BMiTii and Dr. Jor^nsoit. 
These important and elegant additions, together with superior paper and binding, render tbe 
Amb ft jc All, superior to all other editions. 


CHAMBERS' MISCELLANY OF USEFUL AND ENTERTAINING KNOWL* 
EDGE. Edited by William UiiaMRLBd. With cleg^i IHustrallve Engravinge. JOvols. 

dotlf,.... 7,50 
doth, gilt,... .10,00 
Ubrary, sheep,. . . . i0,Q0 

This work has hecn highly reeomtn ended by dJetirigtilBbed iadlviduahfH as admirably adup ted 
to £amily. Sabbath and District S^ool Idbraiies. 

“ Itwcuid be difnciiUto fled any miscellany superior Or even eijual to it; it richly dewervei tht 
iptthets HiAcfuL and entertuning,^ and I w*ould recommend It very strongly, an extremely will 
Adapted to form parts of a library for tbe young, or of a ar>cial or circulating libvary, in town oi 
Avuntry. " Emerson, Chainrutn 3 osfon S^ho&l E&ot 

CHAMBERS' PAPERS FOR THE PEOPLE. 13 dio, in bcautiftol omamectfcl 
eoTirra...... . 

Tbls senes is mainly addressed to that numerous class whose minds have been educated by tka 
bilipH'avied ichooling, and the numerous popvilar lectures and publiratiDns of the present disy, and 
who eonseqtiently crave a higher kind of Literature than can be obtained through the exlitlnf 
cheap periodicals. The Papers embrace History, ArchiEnlogy, Biography, Ecictice, the IiidujtrisJ 
and Fine Arts, the leading topics in l^lnl Economy, together with Cri deism. Fiction, Personal 
HafTotive, and other hranchet of Elegant Literature, each ri umber contalniiig a distinct subJrrL 
Ttv scrief will consist of sixteen numbers, of 192 pagef each, and wnm completed, wQl mok# 
Agh hondjcmc volu mea of about 400 pages caeJa 


'VfOEiEB- 


THE FOOT PRINTS OF THE CREATOR ; or, tbs Aatwciepaia of StromiuBf, 

with nunierouj iUuatratlcms. By Iluofl MiUEaj author of “ The Old Bed Sgudstoue^’* 
&ea From the third London jBkUtiou. Witli a Memoir of the author^ by Louie Aoab 8 I[ 2 . 
ISinOt^ , ^ » .oiioth,. - , 

Ba. BroicLA5D^ at a mebting of the British Association, said he had never been to nmch attoo- 
lulled m his life» by tlie {uwen of any niaa, u lie Imd been by tlie g€t4o^ic&L description b of xMi,» 
hCltler. That woEdirful man detcriljed thcs* objects with a facility whieh made him trf 

the coinparatlTe iiiesgrenesB and poverty of his own cleBcrlptioaB In the '''Bridgewater d^eatite,' 
which had coat hi nr hours and days of labor, //e tt'oWd fn'i'c Au Auarf to posst^ ntch powerM 
^ description m thOt man; and if it plensed Providence (c Bijnrc his useful life, ht^ if aiiy oii'flij 
WOold certainly render scietiee attmetive and popular, and do equal Bervieeto theolog}' and geolofyj 

''^Mr. Kniler's style is rcmarhably pkusiug! his mode of popularising geological huowiedge nn* 
rtiriiasF^'d, ]ierhaps unCEjualledi and the deep reverence for Divine Kev^elation pervading aU, adds 
(Blerett and value to tlie toIuiuC^**— AV etc lorit Coin, ddi'crtiscr^ 

'"The publishers have again covered themselves with honor, by giving to the Amerieau puhUCf 
wilh the Author's permission, an elegant reprint of a foreign work of science. We cameaily 
hestreak f>r tliU work a wide and free elrculotionf among all who love science mttch and rtligl^Oit 
mow?.”— Purifoit iicconier, 

THE OLD REO SA NOSTON E ; or. New Walks in an Old Field. By Huau Mha^b 
llluatmljod with Plates and Oeolcigfcal Sections. l2mo,« , cloth]* ^ » ‘liOG 

**Mr. Miller's exceedingly Interesting book on this formation is just the sort of work to render 
any subject popular. It is written In a rcmarkahly pleasing style, and coutaias a wcndcrfal 
amount of information." — Wettminster Review^ 

** It is withah one of the most beautiful apecimens of English composition, to be fimnd, coAvey'- 
Ing information on a most difficult and profbuud science, in a style at once novel, pleasing and 
elegant. It vontajns the resuita of twenty years close observation and experiment, resulting In an 
accumulation of facts, 'which not only dissipate some dark and knotty old theories 'with regard to 
ancient formatiems, hut establish the great truths of geology in more perfect and harpioniouscon* 
listen cy with the great truths of Mvelation," — jlibcmp Spectator.. 

PRIMCIPLES OF ZOOLOGY : Toaehing the Strecture, BeTelopment, Bistrihutfon^ 
and Natatiy Arrangement of the Races OF Ammals living and extinct, with nmaerona 
iilnfitraitions. For the use of ^hools and CoUoeea. Part f., CoaiFAKAtiVE I'HTSidid'iT, 
By Louia AoASsrs ami Augustus A. Revised edition. l2mo,, .* cloth,* * * . 1,K) 

" This wo rk places us in posesslon nf luformatuin half a century in advance cf all our ela .nc^« 
taiy ’works on this stibjcct. * * No work of the same dimensions has ever appeared In til's 

Bnglash language, couhiining so much new and valuable information on the subject of which It 
Ireata.*^ — I*rnT. James Had, la lAc Albaep JoitruoL 

“A work emanating from po high a source hardly requires commendation to give it cnireney- 
rbe vnlumciB prc}jaicd for the stKrfent In zoological ecleneet it is simple and elcmeutary In Iti 
i^e, full in Its illustraficTiaT coinpuhcnsivc In Its mugCf yet well condensed, a'ud brought luto thii 
Barrow eom|HLsa requisite for the purpose intended," — Ai^inuuiV JouraoL 

• The work mey safely he recommended aa the heat book of the kind In onr IanEnagc,"-*f^raF 
etmt Examiner.. 

* It Is not a mere book, hut a work— a real work 1 n the fhmn of a book. Zoology is an lntcveftfa?4 
science, and here i« treated with a masterly hand. The history, anatoniLcal structure, the nottin 
and habits of nuniSjcrless animals, are dCflcribed in clear and plain language and iJluatraied with 
Lmumerublo engnavings. It is a work adapted to coUegc’ And schools, and no young man tnooUl 
he without it .’* — Sdetttifie ^rricrtcan. 

PRif'JlPLES OF ZOOLOGY, PART II. SyatemaMc Zoologyj in which the Prln 
e1pl«8 of CUsi^flcnticiii are applied, and the principal ginupa of animals ars brlehj 
«hBi«etorl Kod. With numerous illuscrathiiiB. l2uio, [in preparitlcoj 








IKE EARTH AND MAN: T^tures on CoMPAEATtvE Physical OEOGRAPay, in lu 
relndniti to the tILiCory of Mankind. Py Arnold (Iutot, Piofessorof Physit^Jil Geograj^liT 
&ud Jli^tory, >.eiudt;del Tran;;lated froui Fneneh| by Prof. O. C. PiLTON, with llliii- 
tmtiniis, Second thousand. ...i« cJoth^# * J2& 

Th.^se w'ho hr.ve been acc^istomed to regard Geography as a merely deseidptivie branch oflearn- 
drier than tlir temaindeir biseuit after a voyegOi will be delighted U> dnd this hltiierte nn* 
AtErnctive purault converted into a eclcncC, the principles of which arc dehuitc and the resulti 
ton iln wYe.*^ — *V^>rfA .dutcrteun 

“ The grand idea of the work i* happily eiprtflsed by the author where he eallA h the jTeoprtqpJV- 
isa^fAarchGf histortj. Falt^i^ science, learning, poetry^ taste, in a word, genius, Slave liberally 
KntrihuOvi to (he jirodnctloo of the work under review. Sometime^ we feel us if we were 
(jiudylag l treatise oa the exact sciences i at others. It strikes the ear like an epic poenn New il 
hbe history, and now it sounds like prophecy* It will find ^ eaglets la whatever languor 
U may be published.*’ — C^rist^nn Examiner, 

** Tile work is one of high merit, exhibiting a wide range of knowledge, great researcht and a 
philo^phlral spirit of InvesElgation. Its perusal will well repay tlie motst learned la sucli sobje tt*^ 
itd give nsw views to a'J, of man’s relatton totlie globe he hihabita,*’ — ,§^7fijnan's JournuJ, 

COMPARATIVE PHYSICAL AND HISTORICAL GEOGRAPHY; or, ihn 
Study of the Earth and ils Inliabltants, A istriog. of graduated courses for tbe use ol 
Schools, By AsOfOLb GtirOT, author of “ Earth and Man,” etc. 

The series hereby annouiieed w'Ol consist of three courses, adapted to the capacity of three dlf 
fei^nt ages and periods of iiitndy. The first is intended for primary schools, and fur ctilldmn of 
from seven to ten years. The second Is adapted fbr higher sehools, and for youftg peraons of from 
ten to fifteen years^ The third is to be used os a aeidntific ntajiuol in Academies nnd Colleges* 

Eaeh course will be divided Into two parts, one of purely Physical Geography, the other for Eth- 
nography, StatlsiicE, PulitLcel and Historical Geognipliy* Each part will be illnstrated by a colored 
Physical and Political Atlas, prei^sared expressly for this purpose, dellueating, with the greatest 
carcTthc configuniturn of the surface, and the other physical phenomena alluded to in the corret- 
pondiiig work, tlie distribution of the races of men, and tire political divisions Into States, ^e,, Jlra* 
The two part* of the first or preparatory conrse are now in a forward etalc of preparation, and 
will be issued at an early day* 

MURAL M A PS : a ^eriea of elegant colored Maps* oxhibitiDg the Ehyslcnl Phebomonn 
of the Globe. Projected on a large Bcalo, nnd intended Co l>e suspended in the Ilecitation 
Kooin, By AkhOnb Guvot. ,*„*,*.,,**,..*,,*,**.,*..**..******.*** *fiD ptepsritlon] 

DITTO'S POPULAR CYCLOPAEDIA OF BIBLICAL LITERATURE* Con* 
den?ie<l from the larger work. By John Kitto, D. D.i, P. S. A*, author of The Plctcral 
Bible,” *'■ IIlBtnry and Physical Geography of Palestine,” Editor of ^‘The Journal ot 
Sacred Literature,” etc* Aasi^ted by num crons dlatlngulahcd Scholars and PivineB 
British^ Continental and American. With numerons illustrations, -r^^iurr,^ 


Trie ForoLAR BinmeAL CveLOj-.t;ntA or LtTBaATcnK is designed to.A^mish a Iiiotioitart 
T nn UiDLa, emlwwlying the pFOducts of the best nod most recent researches in Biblical Liter* 
ature, in which the Scholara of Europe and Amenca have been engaged. The work, die refill 
of itnrncnse labor nnd research* and enriched by the contrihiitioiis of wTtters of dixtlugatehed 
•min cnee in the various dejjnrtments of Sacred Literature, — has l>cen* by universal eorreni, 
pfonoun&ed the best work of its class extant s find Ihe mie licst suited to the fidvanced knowledgf 
ftf the present day in aL the atadisa eoimectcd with Theological Science. 

The CyciopcEdta of Eibllcnt Liternture from which this work is condflnsed by (Ae ant A or, u 
published 111 two volumes rendering it about twice the sisse of the present work, nnd h intended 
nays the author, more particularly for Ministers and Theological Students; while the Fonwfav 
CVlejLWi/j'd is inteniicd fijr Parents, Sabbath School Tcaehcrs* and the great body of the religieut 
piihho* It husheer the author's aim to avoid imparting to the work any color of seetej^rff« or 
biuji. On such pohm of difference among Christians* the J/i^torical mode ol 
treatment has been adopted, and care has been taken to pn>vjde a fair account of the argumcnii 
which hove scemtd ntost conclusive to the ablest advoeales of the various upiiiEons* Tbe Pirtonu 
niuftratioiiS — amonutliig to more lhai tlirec hundred — are of the very higliest order of t\* aji- 


GebLTO, Si^pp. 
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KITTO’S POPULAR CYCLOPAEDIA OF BIBLICAL LITERATURE. Con 

d«Tt?ed from the larger work. By JoBSf Kitto, D. D, Assisted by umueroua 

distlngul^licd Scboiara and Dlviues^ Continental and American. Witli 

numerous iihistrations. One volume, octavo, 813 pp. eloth^ 

This is jnstTtt]^ work for Sabbath School Teachers, the Family Library, and for 
every one, in deed, who wisl^es aid in the study of the Scriptures. It son tains an 
Immense amount of important in formation to be found nowhere else* 

« 

TSc A’ew YerX; CommerQml AdvtHisfr Bays, “ This is a Dictionary of acripluiTal topiea, 
which flteulil tind a place in ercry Jibrary. Sunday ^hool 'i^aobers, and all who study the 
^yripUires, will dnd this Oyclopscdtii a mol e valuabic uuxiLiary tban any work extant cl 
ffbkliwe hiive a knowledge. 

It is the tcfidc of the combined biblical, ecbohisdc, and sciendfie minds of the hlghesl 
snier. and scarcely a question can aiDc in the mind of ihc rssadcr of the Sacred Book, but 
nay be auswereJ by refereiico to this cotupn^heusive ?oluuie^ For the Family library, 
veil as for Bible Classes and Sunday School Teachers, wo cordially recommend 

Pnrila'ii Recorder says, “ Ifcre wo have tho larger work referred to in the title, boiled 
Iowa uio™ tliao oue half, find aiademore strong and rich by the eveporfitSon. To that 
anmerous and most uK-fid class of lahonci's in the Lord's vineyard, the Sabbath School 
Ceachei's, we would refipeotfully nEFer our adrke to uivpropriate three dollars each to make 
.hemselrcs possessors of ihifl valuabte help for ihe discharge of their duties. If any o^ne 
if them should not have che money, we counsel him ^ to scU Ais ganmnt and buy 

Tfic Pki^delpMa Chmtmn Obstrtermys^ ‘^This if a large, handsotne and valuable book ; 
(t is very bapTiily adapted to mecr the wants of the Family, the Sunday School Teacher, and 
be gmt meyority of the Cbrtatian public. As a Bible DlcUonary/lt Is a work of clii^tin- 
rui^^hed merit, embodying the results of the be.^t and most recent researches in bibUchl 
a/evnturo, in which the scholars of Hutnpe and America have been engtigetb” 

Tfis AhTcantih Journal ATc have eiannined the work with the greatest interest, and 

»au assure our readers that it is a book of no ordinary value. We know of no work which 
iS moiv wortliy a place by the side of the Bible in every family. It [s a book which die 
Bible iiea,der will consult with plOiisure, and wbkh will enhance tho interest of tho Bible 
itself, by making the render more thoroughly ncqualutvd wiEb the localities mentioned 
therein, icith the cireuiiistances connected with the preptiraiioii of each book of the sacred 
D'ord, with Oie inannors and customs of the ancients, with the geography of the if-oly 
I.jitjd, and, in short, with every thing couneoted with Uic Utcraiui-c of the Bible which 
would be likely tu be of intere.^ to the ordinary reader.^’ 

The Albany Spectator Hero is indeed a rich treafiury for the minister and tka 

church, embodying the product's of the best, most recent, and reliable rcBcarches in biblical 
literature, and prcr<enEed in a form so fhU, ^nd yut so condensed, as to put it within the 
ppaeb of hundreds of ministers who did not feci able to purcbm'c the unabridged work 
In this volume you have the pith of the entire work.*^ 

ITA! Chri'^tian flftroHic/c says, “Tt is a work of Icmiense lescArch, embodying the latMl 
fesults of biblical study, contributed by a large cordis of enthusiastic and venotab^ 
gcholar^. 

For rePjreiiee In dhe fuitity, for the use of the i^aldrsth School Teacher, and for Bible 
Qlnsscs, it Is beyond eomp;triiton the htsst biblical mamiul issued from the prens IV^e pre* 
Jict foi" it an extensive circuLition, for it must gradUrilly displace Bobinsou's turn let, and 
the other sm.aUei:' and more iHConvplete mamnd.s which bkve hitherto been in com^Km use.’ 

The Nevo York Cltrhimn Intelligencer says, ITe know of no work In the laugufige, ai 
a repository of bibllcai literature, to be ed all compared with thia most valuabic collecciou 
of Dr. Kitbo. This work Ir an em.yii.i-ion from more than forty of the mott able and pr& 
found scholars In s^icred ’iterature to be found in the world. England, Scotland, tier- 
many, and these Dnitjcd hitve ad here a most respccTable represetitation ; and tha 

wotK does honor to them a.l ” 


trAlrTJASftl gggSOSi 

ELEMEKTS OF MORAL SCIENCE^ by Franks Wat lane, D. PreRSdeat ffl 
Brown. UiiiverBitVi and Prolefisor of Moral Pliiloaopliyi Forty -Mven tin tbousand!.— 
12nio,« o ^ « I. *** -*'^ *** >*** » « . +l„2o 

MORAL SCI E N C E A B R I DG E 0, and adapted to the use of Schools and Academiaai by 
Ihe Author. Tiiixdeth thousan ^ ^ . . .half mor. . . . ^ 

The sama, Cheap SchO&L EuiTlOS,, , - boards^. , . , i35 

Thin work IS u^ied in die Bostcn Sdioola^ end i« exceedingly popidar a? a tCiXt hook whe:itvtr it 
hju been adopted. 

ELEMENTS OF POLITICAL ECONOMY, by FBAWCIfl WatiAne.D. D. Twenty 
flrat .housaci. i^o *.. cloth, . . . 

POLITICAL ECONOMY ABRIDGED^ and adapted to the uee of SchooCfl and 
Ao^euiiezi, by the Author. ScTonitih thouBand, .half Eaof. ... ,fiC 

The abm c rork* by Dr. Wayland, are used as Text Becks in most of the CoUegea and highei 
ichooliF throughout the Uniou, and are highly apxn'Ovcd. 

PA LEY'S NATURAL THEOLOGY. llusf rated by forty Plates, with eelcctkma 

&oin the Notes of Dr. Paxton, and EUlditionid Notes, original and aclecfcd. with a Yocab- 
silary of Scientific Terms. EdUad by JOhs Wahe, M, D. 12oio.. . . .half nior,, . . .1,25 

ROMAN ANTiaUtTIES AND ANCIENT MYTHOLOGY ; V? C. K. Dillawat. 
lilusttated by dopant EngraTinga. Eighth edition, improved. 12mo. .half mor. . . . ,67 

THE YOUNG LADIES" CLASS BOOK ; a Selection of Lessons for Reading, in 
Pro44e and Verae. By Ebeneaeb Baiirt, A. Jl. Fifty-second edition,, .half mor. . * . ,S4 

BLAKE'S NATURAL PHILOSOPHY; being Conversattons on Philosophy , wi th 
Explanatory Notes, Questions for Examination, and a Djctjonfti:i' of Philosophical Terms, 
with twenty^ight steel Engravings. By J. L. Blake, D D.,. .sheep. ... ,67 

SLAKES FIRST BOOK IN ASTRONOMY: designed for the nso Of Common 
Schools. lllusCxated with ateel-plaEe Engravings. By JojtN L, Blaef^ D. D,.. ....... . . 

half bound.. ... ,50 

FIRST LESSONS IN INTELLECTUAL PHILOSOPHY; oraFajnUtar Explan- 
ation of the Nature and Operations of the Human Mind. By SuAS BLAisoAt^,.. . ..... 

sheep,.... ,84 

THE CICERONIAN; or, the Pruasian Method of Teaohing the Elements of the 
xktin language. Adapted to tho use of Atneilcan Schools. By Professsoc It. Sears, 
Secretary of Maaaaehusotts Board of Education. IBmo,... . . « half mor. . . . ,o(!i 

^EMORIA TECHNIC A ; or, the Art of Abbreviating those Studies which give the 
greatest labor to the Memory; including Numbers, tTistoncai Dates, Geography, .\stron» 
omy, Graviticej &o* By L. D, JoafiaoN Second edition, revised and improved,. , ... , . . 

half bound,. .. . .51} 

PR OGR ESSl V £ PENMANSHIP, Plain and Omstmental, for the use of Schools* By 
N. Dp Goolo, auttior of *'■ Beauties of Writing,^* Writing 5laster-a Assistant,*^ etc.-... . 

in five parts, each. . * . ,l£5^ 

Sheet Size of the above In four books,., . . . .stilT covers, each, . , . ,20 

The copies are onaiiged in pfogreBstve seticB, and are likewise so divcmflcd by the introdiictSoa 
Bf Variations la style, se a? toconiinand the con<$tant attention and exercise the Ingenuity of the 
learner, thus removing some of the most serious obstadee to the success of the teacher. Tlicy art 
iivided Into five series. Intended for tbe like number of books, and are so arranged and folded 
tha t a copy always comes over the top of the ptige on which It is to be wtiticcL 
Tbert are ninety-ftix copies, presenting a regular inductive system of Fenmansbipfbr ordinary 
hnsLaess purposes, follow'ed by examples of every variety of Oraamental Writing. 

t 9 - TI;lfl work h introduced into many of the Bo.it«ti Public and Private Behooljf, and gives 
univenal satisfactleni 

rfYR* TING COPIES, Plain, and Ornamental, from the ‘^Progres^ve Pottmanship,^' bound 
in one book.. ,16^ 


WORE! 


IRVINE S CYCLOP/EDIA OF ANECDOTES OF LITERATURE ANO THE 
FINE ARTS. Coutalniug: a copious and choice selectioii of A need ot«:^ of the 
various forms of LitcruturOj Of the ArtSj of A rChitectuTC. EiigrnvIngSj MioaiCf 
Poetry t J^alatlng and Sculpture, and of tlie moit celebrated Literary Charaoteiu 
and Artists of diObreut countries and agest etc. Elegantly Ilhistrated. 
lliie i$ a most amiishigj iiialnictive and entertaining ’n'orls. The aneedetea an 
of a high order, and of such wouderful variety as to Ihrnish sometking of intofeal 
fer every daes of readers, upon almost every possible topio. 

The. C/a-istian Tim^i s?iy*, ‘'^ The T^oi’k. Trill be emo of rare Interest to the sekolarand tt 
the jKoeiMl reader. It is I'lEuHtrHixd engravings, and finely piloted, the pagc£ rosem. 
kling In size and form tke noble edition of '■ Chamber'^s CycloppediB,^ by the same pub 
Eshvt^.» 

The Ciirpai Ba^ says, **This ia One of the best booka of the aeagon, and It presente, la t 
com pact form, a tkoui^aiid vrbe, wlUy and remarkable tilings, that might otlierwbe sjavec 
have rcaehed tha£ inor<Unate public, irhJch, like tbe daughter of the ‘horse leech ^ wa 
read of, is eoutiuually craving.” 

The work will first be published in eight numbers, at twenty-five cents each 
which togL^ther will make an elegant roysl octavo volume of about 7^ pages. The first 
mimber liEts Just been iesued, and the others will follow once in two weeks till com- 
pleted. 

A WREATH AROUND THE CROSS; or, Scripture Truth Illustrated. By 
Bev. A. iloRTON liEow.v. With an Istroduction, by KfiV. Jo«>! AjJOEtt James. 
With an elegant Frontispiece. 16rao. doth, 60 cents. 

Tht Zion^f says, ” Jn a richly evangelical style the author lllu.'tratcs Ehe eH?entihl 

truths of roiigton by their roJatiou to the Cross. The phm of the work is happy, and Ita 
ajcccucion able.” 

TAe MAany Spectator saye, *^We have not seen a book for many a day with a more 
b^iutirut Utle than this. And the frontispiece is etiualiy beautifdl, presenting (Jhriat ai 
cheering the prospect. Leaving the field of iitene controtersy to others, the author at onca 
approaches and SejuLa all with iutii to the cross; eKhibits it as the me^ins of our jusLifea^ 
don, sanctidcaciou aial ctermii biessedne^; aime^ to cultivate tbe heart rtithcr than tlie 
intellect ; takes the enquirer fi-om tlie sign to the tiling sanettfied ; and gives both edlficat cm 
and consolation to enquiring siuuur^.” 

GUYOT S MURAL MAP OF THE WORLD, on a large scale, {5 by 7 feet,] for 
the Recltatiou Room. Frlrtted iu three colora. Price, mounted, S10,^>0 

THE NATURAL HISTORY OF THE SPECIES; its typical forms and 
primeval distribution. \VTth elegant illustratioue. By JiAatrios Ssiim, 

With an Introduction, oontaiiiing an abstract of the views of Bluiucnbadi^ 
Prichard, Bachman, Agassiz, and other writers of repute, hy Samuel Kn^zlanh, 
Jr., M. D. ]2mo. Cloth, mM 

THE EXCELLENT WOMAN, as described in the Book of Proverbs. With 
Iplendil lUustrutions, and au Introduction, by Rev. Woxiam B. Sprague, D. D. 
iSnto. cloth, e.Ktiu, 

lO*" jtn. Qi/t Book. 

NOVELTIES OF THE NEW WORLD, an Account Of the Adventures and 
Bieuo verier of the First Explorers of Korth America. ]2ruo. doth, wi ttrsja. 
Being wtond oduOTf of BAS'v.<kRi}'s Seaies or AusatcAN HmcRize 
'DUNG AMERICANS ABROAD: or Tacndon in Europe ; cnibodying the resuUi: 
Of a. tour Uirough Great Britain, ^^nce, Holhuui, Belgltuni Germanj and SwitzerlsniL 
ilth eleRunt lliusiraiioEs 16mo clctli. m iirr^a 
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69 'WASHIITGTON STREET, BOSTON, 

Wgnj) CiLL P^TICILAR ATTKNTl:OJt TO THE rOLLOWl\C VALUABLE WORKS, DESCRFBED 
IS THEIfl CATALOGUE OF PUBLl CATIONS, YIZ-: 

THE A^'iJUAL OF SCIENTIFIC DISCO VEEY, 

HUGH MlEr.EE*3 WOEKS. 

CnAMBEES^ TTOEKS. IU.HEI3’ TTOEKS* WORKS, 

WATDAKD^S WORKS, AGASSia’S WORKS* GUVOT^S WORKS* 
smith’s NATURAE HISTORY OF THE SPECIES* 

ANCIENT LITER ATU RE AND ART, BY EDWARDS, SEARS, AND FELTON, 
ARTIKS’S CYCLOP-SiDIA OF ANECDOTES, 

BANVARD’S AMERICAN HISTORIES, 

KITTO’E CYCLOPAEDIA OF BIBLICAL LITERATURE. KITTO'S PALESTINE, 
VALUABLE WORKS ON MISSIONS, 

THE psalmist: A COLLECTION OF HYMNS, 

ELEGANT MINIATURE VOLUMES* 
williams’ RELIGIOUS PROGRESS, AND LORO^S PBATEE* 
CRUDEN’S CONDENSED CONCORDANCE* 

ElPLEY’d SaLCRED RHETORIC, — NOTI^ ON GOSPELS AND ACTS, 
valuable school rooks* WORKS FOR SABBATH SCHOOLS* 
WORKS ON CHRISTIAN BAPTISM, 


MAGOON^S REPUBLICAN CHRISTIANITY, AND PROVERBS FOR THE PEOPLE 
CROWELL* S CHURCH MEMBER’S MANUAL, AND HAND-BOOK. 
JAMES’ OHURCII member’s GUIDE, AND CliUBCH IN EARNEST, 
LIFE AND CORRESPONDENOS OF JOHN FOSTER. 

WORKS IN 

THE VARIOUS DEPARTMENTS OF LITERATURE, SCIENCE AND ARTS 
RELIGIOUS WORKS, 


n- 


VALUABLE MISCELLANEOUS WORKS 






LOWER SILITRIAK 


PI. I . 



1. Lin-^wltk auLtiq’aa ,Eall . 

£-IH«euus erassicaii^a .Walil. 

3, OrtKocersLites commums ,Watil. 

E elleroplvoTv lBilol>a?LUS ,*l§u.rcK, 

5. Spirifei-lyrut j EicKw. 


G . OnEis tesiudiTiaria ,D aim . 

7-0- Vfcrneuili ^EieliAv. 

5. CE^tetes ffeiropoUtaims ,PaTid- 
9, TTirtucle^s Caractaci, ,M\irc'n. 
id Oraptolites pristiji ,^311. 







UPPER SILURIAW 


PI II. 



1 . Or thocer antes aumilii u\s , S ow 
2 Ter«'^ratula ctmLeata, ,D3.3 hcil 
5. Pen.tainneriis o^lon^ns , Sow. 

4-, l^piinier sulcalGS ,.BalTn 

fj. S. cnsptis ^Dalm 


6 . Or this Wbrrda , 3 ow . 

2. Lepta?-tta depress^ ,5ow. 
ft Hyp atvth 0 cri ni te s de c OTii s , PH-jl 

9. ’Favorites Ootklaitdica, Ooldf 

10. Catempora csoaroides ,Lamk 










DEVOiriAII 


FI. Ill . 



t. CalymgruS buto , Careen . 

2 Te^rtbraliiila redcuiaria jlmn 
S T conc^ivtticra, deBncU 

■I. Feint atnerus ^ale^ius ,Balm 

3. ^ a-pTiiretuis 


3. Spinfer mm cton-atus , Coni' . 

6. 3- VemeTiili .M-utcIi. 

7 S ^Befr 

S Ckoneteg nana . 6e V&rvi 
an tea ,Kaf 





l.OWm CABEO-KIFEROUS. 


PI IV 



1. Nafutilua tikbffrcicilatuS ^Sow. 

2 - Tefebratula Roi s syi , . 

3. S'p^in.fer ImeaLiiSj Kart . 

4"- S . 3 triatii£ p Mart. 

5. Orftiis cvenistria ,PK\11. 

3 - 0 , Kiehelini , L ev 


7. C}LjOtietes sarcimilata ,3eMot. 

8. Praductus semireiicixiabus ^Mart 

R P. Cora ,d'Ofb- 

10 . P Fienun^i , Verm. . 

11. P punctatu^ fSow. 

12. FusuPma cylmdrica PiscPi . 
















KKD KAMDSTOUE- & LIAS 


PI . VI 



1 . Eut^yivotus teivutceps ^ 5 , Orxnthai iidiTiii Les tu^erostis ^ Hitclti . 

2 im'pressiO’o.s of finx drops ^ Hedfidldt . 4 . fecopteris WhitbieTisis ^ 

5. Zainiies viuarioides 









PI . VII . 


LIAS & CRETACEOUS 


5. Baculites ovatus , 

6 - ln,o c er amm s ^ ^ ? Owen 

7 . Tcrel 5 rat.u\a Kai'la-ni , Mori. . 

8- Egmiaster pai- a status ,Mort. 


1. TeaiopLens , “Rogers 

Eqwaetnm co^unciLnare Bron.^ , 


BeletfimteEa mucrorLata, Blamv . 
A- ATfimoTiites Hebnascensis .Owen 








TERTIARY 8c MODERN 


PI. vni . 



1. LTiCiTii TO tun da , Lea 
£ Yetiencardii 3dlnt\ai\i ^Lfea 
Osirea, semilaiiLata,l.ea 
^.Katica scnata ,Loa. 

5. Risus Emoni ,Lea 


6 Voluta Vaniaxemi , Lea 
1 OreodoTi CulEeitsoTtil ,Lerdy 
d . CarchATodon an^ustidena .A.^, 
9, Meandrina laEyrinlica ,Lain.k 
to, Astrea maTmltala.Laink 














